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SOLID - STATE IMAGE PICKUP DEVICE AND ing capacity ) of the vertical signal line itself increases . This 
IMAGE PICKUP APPARATUS increase in the capacity of the vertical signal line leads to a 

tendency for the readout time of the pixel signal to be further 
CROSS REFERENCE TO RELATED lengthened . In addition , the power consumption of the 

APPLICATIONS 5 solid - state image pickup device also increases . 
It is considered that the size of the pixel is reduced to cope 

This application is a continuation application based on a with an increase in the number of pixels of the solid - state 
PCT International Application No . PCT / JP2015 / 062663 , image pickup device . In this case , it is possible to speed up 
filed on Apr . 27 , 2015 , whose priority is claimed on Japanese the readout of pixel signals from a large number of pixels by 
Patent Application No . 2014 - 095478 , filed on May 2 , 2014 . 10 increasing the current value of a pixel load current source 
Both of the contents of the PCT International Application corresponding to each pixel . 
and the Japanese Application are incorporated herein by Incidentally , in a case where the current value of the pixel 
reference . load current source corresponding to each pixel is increased , 

characteristics during the readout of the pixel signal to the 
BACKGROUND OF THE INVENTION 15 vertical signal line cannot be secured without increasing the 

size of a transistor of the amplification part . However , in a 
Field of the Invention pixel having a small size , an increase in the size of the 
The present invention relates to a solid - state image pickup transistor of the amplification part leads to the incapability 

device and an image pickup apparatus . of securing a size required for a photodiode which is a 
Description of Related Art 20 photoelectric conversion part formed within a pixel , and 
In recent years , image pickup apparatuses such as video thus a dynamic range or linearity is not sufficiently obtained . 

cameras or electronic still cameras have generally been in For this reason , it is very difficult to achieve both a reduction 
widespread use . Charge coupled device ( CCD ) - type solid in the size of the pixel for coping with an increase in the 
state image pickup devices or amplification - type solid - state number of pixels of the solid - state image pickup device and 
image pickup devices are used in these image pickup 25 a speed - up in readout of the pixel signal from each pixel . 
apparatuses . In the amplification - type solid - state image As a technique for solving such problems , for example , 
pickup device , a signal charge generated and accumulated Japanese Unexamined Patent Application , First Publication 
by a photoelectric conversion part on which light is incident No . 2013 - 243781 discloses a method of reducing the num 
is guided to an amplification part , and a plurality of pixels ber of transistors ( amplification parts ) connected to one 
that output a signal amplified by this amplification part as a 30 vertical signal line by dividing pixels included in a solid 
pixel signal are disposed in a two - dimensional matrix . state image pickup device into a plurality of groups . In the 

Examples of the amplification - type solid - state image technique disclosed in Japanese Unexamined Patent Appli 
pickup device include a solid - state image pickup device cation , First Publication No . 2013 - 243781 , one vertical 
using a junction - type electric field effect transistor in an signal line of the related art is divided into two parts by 
amplification part , a CMOS - type solid - state image pickup 35 dividing the pixels included in the solid - state image pickup 
device ( hereinafter , also simply referred to as a “ solid - state device into two groups . A column circuit corresponding to 
image pickup device ” ) using a complementary metal oxide each of the divided vertical signal lines is provided . That is , 
semiconductor ( CMOS ) transistor in an amplification part , in the technique disclosed in Japanese Unexamined Patent 
and the like . Application , First Publication No . 2013 - 243781 , a set of 

In addition , in recent years , the number of pixels included 40 column circuits corresponding to each column of the pixels 
in the solid - state image pickup device has increased with an included in the solid - state image pickup device is provided 
increase in the number of pixels and the image quality of the by the number of groups into which the pixels within a pixel 
solid - state image pickup device . Consequently , a speed - up part are divided . 
in readout of a pixel signal from each of the pixels included with such a configuration , in the technique disclosed in 
in the solid - state image pickup device has been required . 45 Japanese Unexamined Patent Application , First Publication 

In general solid - state image pickup devices of the related No . 2013 - 243781 , the number of transistors ( amplification 
art , a method of amplifying signal charge generated and parts ) connected to each vertical signal line is reduced to 1 / 2 , 
accumulated by a photoelectric conversion part within each that is , the load of the vertical signal line when a pixel signal 
of pixels arrayed in a two - dimensional matrix , and sequen - is read out from each pixel to a column circuit is reduced , 
tially reading out the signal charge for each row is adopted . 50 and thus the readout time of the pixel signal is shortened . In 
For this reason , an increase in the number of pixels included addition , in the technique disclosed in Japanese Unexamined 
in the solid - state image pickup device is accompanied with Patent Application , First Publication No . 2013 - 243781 , the 
an increase in the number of transistors ( selection parts ) pixel signals are read out from two groups in parallel , and 
connected to one vertical signal line . Thereby , in the solid - thus a speed - up in readout of the pixel signal from each pixel 
state image pickup device , it takes a lot of time for the pixel 55 is achieved . 
signal which is read out for each row from each pixel to 
reach a column circuit provided for each column of the SUMMARY OF THE INVENTION 
pixel , and increases power consumption . That is , an increase 
in the number of pixels included in the solid - state image According to a first aspect of the present invention , a 
pickup device increases the time taken to read out the pixel 60 solid - state image pickup device is provided , including : a 
signal from the pixel to the column circuit , and increases the first substrate including a pixel part in which a plurality of 
power consumption of the solid - state image pickup device . pixels disposed in a two - dimensional matrix are divided into 

In addition , in a case where a chip area is increased in a plurality of groups forming a set for each of a plurality of 
accordance with an increase in the number of pixels rows which are set in advance ; and a second substrate 
included in the solid - state image pickup device , not only 65 including pixel load current sources corresponding to ver 
does a yield rate during the manufacturing of the solid - state tical signal lines to which the plurality of pixels disposed in 
image pickup device deteriorate , but also the capacity ( wir the same column within the groups are connected , and 
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column circuits that perform a process set in advance on a groups forming a set for each of a plurality of rows which 
pixel signal which is output from the pixel to a correspond are set in advance ; and a second substrate including pixel 
ing vertical signal line , for each column of the pixels load current sources corresponding to vertical signal lines to 
belonging to the group , and including a plurality of circuits which the plurality of pixels disposed in the same column 
that output the pixel signal processed by each of the column 5 within the groups are connected , and column circuits that 
circuits , as an image signal , for each row of the pixels , so as perform a process set in advance on a pixel signal which is 
to correspond to each of the groups , wherein the first output from the pixel to a corresponding vertical signal line , 
substrate and the second substrate are laminated , and each of for each column of the pixels belonging to the group , and the vertical signal lines within each of the groups , and each including a plurality of signal processing circuits that output of the pixel load current sources and the column circuits 10 the pixel signal processed by each of the column circuits , as corresponding to the vertical signal line within the signal an image signal , for each row of the pixels , so as to processing circuit corresponding to the group are electrically correspond to each of the groups , wherein the first substrate connected to each other through each inter - substrate con 
necting portion of the pixel load current source and the and the second substrate are laminated , and each of the 
column circuit corresponding to the vertical signal line . 15 ve vertical signal lines within each of the groups , and each of 

According to a second aspect of the present invention , in the pixel load current sources and the column circuits 
the solid - state image pickup device of the first aspect , the corresponding to the vertical signal line within the signal 
second substrate may further include a power supply con processing circuit corresponding to the group are electrically 
troller that controls a power supply of a component within connected to each other through each inter - substrate con 
the signal processing circuit in accordance with an operation 20 necting portion of the pixel load current source and the 
when the image signal is output from the solid - state image column circuit corresponding to the vertical signal line . 
pickup device . According to an eighth aspect of the present invention , in 

According to a third aspect of the present invention , in the the image pickup apparatus of the seventh aspect , the image 
solid - state image pickup device of the first or second aspect , pickup apparatus may further include a mechanical shutter 
the signal processing circuit may further include a pixel for 25 that controls an amount of light incident on the solid - state 
correction that corresponds to each of the column circuits , image pickup device , and the light incident on the solid - state 
and outputs a pixel signal for correction for correcting the image pickup device may be blocked by the mechanical 
corresponding column circuit to the vertical signal line to shutter when the pixels within each of the groups are 
which the corresponding column circuit is connected . simultaneously driven , and the image signals based on the 

According to a fourth aspect of the present invention , in 30 pixel signals which are output from the driven pixels are 
the solid - state image pickup device of the second or third output from the solid - state image pickup device so as to be 
aspect , the power supply controller may set power supplies output from the signal processing circuit corresponding to 
of all components within the signal processing circuit to be each of the groups in parallel . 
in an ON - state when the pixels within each of the groups are 
simultaneously driven , and the image signals based on the 35 BRIEF DESCRIPTION OF THE DRAWINGS 
pixel signals which are output from the driven pixels are 
output from the solid - state image pickup device so as to be FIG . 1 is a block diagram illustrating a schematic con 
output from the signal processing circuit corresponding to figuration of an image pickup apparatus according to an 
each of the groups in parallel , and may set a power supply embodiment of the present invention . 
of a component within the signal processing circuit , oper - 40 FIG . 2A is an overview diagram illustrating a schematic 
ating in order to output the image signal , to be in an configuration of a solid - state image pickup device mounted 
ON - state , and set a power supply of a component within the in the image pickup apparatus of the present embodiment . 
signal processing circuit , not operating in order to output the FIG . 2B is an overview diagram illustrating a schematic 
image signal , to be in an OFF - state , when each of the pixels configuration of the solid - state image pickup device 
is sequentially driven , and the image signals based on the 45 mounted in the image pickup apparatus of the present 
pixel signals which are output from the driven pixels are embodiment . 
sequentially output from the solid - state image pickup device FIG . 3 is a block diagram illustrating a schematic con 
so as to be output from the signal processing circuit corre - figuration of a solid - state image pickup device according to 
sponding to the driven pixels . a first embodiment of the present invention . 

According to a fifth aspect of the present invention , in the 50 FIG . 4 is a circuit diagram illustrating a schematic con 
solid - state image pickup device of the third or fourth aspect , figuration of a unit pixel within a pixel array part of the 
the solid - state image pickup device may correct each of the solid - state image pickup device of the first embodiment . 
column circuits included in each of the signal processing FIG . 5A is a diagram illustrating a method of reading out 
circuits , using the pixel signal for correction which is output a pixel signal in the solid - state image pickup device of the 
by the corresponding pixel for correction , before the image 55 first embodiment . 
signal is output from the solid - state image pickup device . FIG . 5B is a diagram illustrating a method of reading out 

According to a sixth aspect of the present invention , in a pixel signal in the solid - state image pickup device of the 
solid - state image pickup device of any one of the second to first embodiment . 
fifth aspects , the power supply controller may include an FIG . 5C is a diagram illustrating a method of reading out 
output part included in each of the signal processing circuits , 60 a pixel signal in the solid - state image pickup device of the 
and controls an ON - state and an OFF - state of a power first embodiment . 
supply of a component within the signal processing circuit . FIG . 6 is a block diagram illustrating a schematic con 

According to a seventh aspect of the present invention , an figuration of a solid - state image pickup device according to 
image pickup apparatus provided with a solid - state image a second embodiment of the present invention . 
pickup device is provided , including : a first substrate includ - 65 FIG . 7A is a diagram illustrating a method of reading out 
ing a pixel part in which a plurality of pixels disposed in a a pixel signal in the solid - state image pickup device of the 
two - dimensional matrix are divided into a plurality of second embodiment . 
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FIG . 7B is a diagram illustrating a method of reading out of the mechanical shutter 7 , the amount of the subject light 
a pixel signal in the solid - state image pickup device of the incident on the solid - state image pickup device 1 is adjusted . 
second embodiment . The solid - state image pickup device 1 is a CMOS - type 

FIG . 7C is a diagram illustrating a method of reading out solid - state image pickup device , driven and controlled by 
a pixel signal in the solid - state image pickup device of the 5 the camera control device 5 , which exposes subject light 
second embodiment . incident into the solid - state image pickup device 1 through 

FIG . 8 is a block diagram illustrating a schematic con - the lens part 2 and converts the exposed light into an image 
figuration of a solid - state image pickup device according to signal . The details of this solid - state image pickup device 1 
a third embodiment of the present invention . will be described later . 

FIG . 9 is a circuit diagram illustrating a schematic con - 10 The image signal processing device 3 performs processes 
figuration of a pixel for correction within a signal processing such as the amplification of a signal , the conversion of the 
circuit part of the solid - state image pickup device of the third signal into image data , various types of correction thereof , 
embodiment . and the compression of the image data , with respect to an 

FIG . 10 is a block diagram illustrating a schematic 15 image signal which is output from the solid - state image 
configuration of a second substrate of a solid - state image pickup device 1 . The image signal processing device 3 has 
pickup device according to a fourth embodiment of the a memory ( not shown ) used therein as means for temporarily 
present invention . storing image data in each process . 

FIG . 11A is a diagram illustrating a method of reading out The recording device 4 is a removable recording medium 
a pixel signal in the solid - state image pickup device of the 20 such as a semiconductor memory , and records or reads out 
fourth embodiment . image data . 

FIG . 11B is a diagram illustrating a method of reading out The display device 6 is a display device , such as a liquid 
a pixel signal in the solid - state image pickup device of the crystal , which displays an image , formed in the solid - state 
fourth embodiment . image pickup device 1 , which is based on image data 

FIG . 11C is a diagram illustrating a method of reading out 25 processed by the image signal processing device 3 or image 
a pixel signal in the solid - state image pickup device of the data read out from the recording device 4 . 
fourth embodiment . The camera control device 5 is a control device that 

FIG . 12 is a block diagram illustrating a schematic controls the entire image pickup apparatus 8 . 
configuration of a second substrate of a solid - state image Next , the solid - state image pickup device 1 mounted in 
pickup device according to a fifth embodiment of the present 30 the image pickup apparatus 8 of the present embodiment 
invention . will be described . FIGS . 2A and 2B are overview diagrams 

FIG . 13A is a diagram illustrating a method of reading out illustrating a schematic configuration of the solid - state 
a pixel signal in the solid - state image pickup device of the image pickup device 1 mounted in the image pickup appa 
fifth embodiment . ratus 8 of the present embodiment . The solid - state image 

FIG . 13B is a diagram illustrating a method of reading out 35 pickup device 1 includes a first substrate 10 , a second 
a pixel signal in the solid - state image pickup device of the substrate 20 , and an inter - substrate connecting portion 30 . 
fifth embodiment . FIG . 2A shows a side view of the solid - state image pickup 

FIG . 13C is a diagram illustrating a method of reading out device 1 , and 2B shows a plan view of each of the substrates 
a pixel signal in the solid - state image pickup device of the constituting the solid - state image pickup device 1 . 
fifth embodiment . 40 As shown in FIG . 2A , the solid - state image pickup device 

1 has a configuration in which two substrates ( chips ) of the 
DETAILED DESCRIPTION OF THE first substrate 10 and the second substrate 20 are laminated , 

INVENTION and the first substrate 10 and the second substrate 20 are 
bonded ( connected ) to each other by the inter - substrate 

Hereinafter , an embodiment of the present invention will 45 connecting portion 30 . 
be described with reference the accompanying drawings . A pixel array part 11 is formed in the first substrate 10 , the 
FIG . 1 is a block diagram illustrating a schematic configu - pixel array part having a plurality of pixels ( hereinafter , 
ration of an image pickup apparatus ( for example , digital referred to as " unit pixels ” ) that outputs a pixel signal based 
monocular camera system ) according to the present embodi - on incident subject light ( visible light ) being disposed in a 
ment . An image pickup apparatus 8 shown in FIG . 1 includes 50 two - dimensional matrix . In addition , the first substrate 10 
a lens part 2 , a solid - state image pickup device 1 , an image includes a vertical readout circuit that reads out a pixel 
signal processing device 3 , a recording device 4 , a camera signal for each column from each unit pixel formed within 
control device 5 , a display device 6 , and a mechanical the pixel array part 11 and outputs the read - out signal to the 
shutter 7 . second substrate 20 . 

The lens part 2 is configured such that zooming , a focus , 55 The second substrate 20 includes a plurality of column 
an aperture diaphragm , and the like are driven and controlled circuits that process the pixel signal , output by each unit 
by the camera control device 5 , and forms a subject image pixel formed within the pixel array part 11 of the first 
on the solid - state image pickup device 1 . substrate 10 , for each column of the unit pixel , and has a 

The mechanical shutter 7 is a screen for mechanically signal processing circuit part 21 formed therein , the circuit 
opening and closing in order to control ( adjust ) the amount 60 part outputting the pixel signal processed by each column 
of subject light incident on the solid - state image pickup circuit , as an image signal , to the outside for each row of the 
device 1 . When a still image is captured in the image pickup unit pixel . 
apparatus 8 , for example , by the operation of the mechanical The inter - substrate connecting portion 30 is a connecting 
shutter 7 , a time at which the subject light is incident on the portion for electrically connecting a component within the 
solid - state image pickup device 1 , that is , an exposure time 65 first substrate 10 and a component within the second sub 
is adjusted . In addition , when a moving image is captured in strate 20 . The components disposed in the first substrate 10 
the image pickup apparatus 8 , for example , by the operation and the second substrate 20 which are bonded to each other 
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transmit and receive each electrical signal through each of part 21 is configured to correspond to each group of the unit 
the inter - substrate connecting portions 30 corresponding pixel . More specifically , signal processing circuits ( herein 
thereto . after , referred to as “ group signal processing circuits ” ) 

The first substrate 10 is a backside illumination ( BSI ) forming a set of a plurality of column circuits and one 
type silicon substrate in which subject light ( visible light ) is 5 horizontal readout circuit corresponding to each column of 
incident on the unit pixel formed within the pixel array part the unit pixel are provided by the number of groups . In the 
11 from the opposite side of a wiring layer . As shown in solid - state image pickup device 1 , the inter - substrate con ( b - 1 ) of FIG . 2B , the first substrate 10 includes the pixel necting portion 30 for transmitting the pixel signal output by array part 11 and a vertical readout circuit 12 . each unit pixel to the corresponding group signal processing As described above , the pixel array part 11 is a pixel part 10 circuit is disposed for each divided vertical signal line . in which a plurality of unit pixels are disposed in a two FIGS . 2A and 2B show a configuration in which each of dimensional matrix . Each of the unit pixels within the pixel the unit pixels disposed within the pixel array part 11 is array part 11 includes a photoelectric conversion part that divided into four groups , that is , the vertical signal line generates and accumulates signal charge based on the inci 
dent subject light ( visible light ) and an amplification part 15 d an amplification part 15 within the pixel array part 11 is divided four . In addition , 
that amplifies the signal charge accumulated by this photo ( b - 2 ) of FIG . 2B shows a case where four group signal 
electric conversion part to output the amplified signal charge processing circuits 221 to 224 corresponding to the groups 
as a pixel signal . Each of the unit pixels outputs the pixel of the unit pixels , respectively , disposed within the pixel 
signal based on the subject light amplified by the amplifi - array part 11 are included within the signal processing 
cation part to a corresponding column circuit included 20 circuit part 21 . In addition , FIG . 2A shows a case where the 
within the signal processing circuit part 21 of the second inter - substrate connecting portion 30 for connection to the 
substrate 20 through the inter - substrate connecting portion column circuit included in each of the corresponding group 
30 , in accordance with a control signal which is input from signal processing circuits 221 to 224 is disposed for each 
the vertical readout circuit 12 . The details of this unit pixel group of the unit pixels obtained by dividing the vertical 
will be described later . 25 signal line , that is , the inter - substrate connecting portion 30 

The vertical readout circuit 12 drives each of the unit is disposed for each of the divided vertical signal lines . 
pixels within the pixel array part 11 , and causes a corre - An example of the inter - substrate connecting portion 30 
sponding column circuit included within the signal process to be used includes a microbump created using an evapo 
ing circuit part 21 of the second substrate 20 to read out ration method or a plating method , for example , a through 
( output ) the pixel signal based on the subject light generated 30 silicon - via ( TSV ) , a structure in which connection is per 
and accumulated by each of the unit pixels . The vertical formed by a metal wiring layer , or the like . However , in the 
readout circuit 12 outputs a control signal for driving a unit solid - state image pickup device 1 , considering that the 
pixel for each row of the unit pixels disposed in the pixel inter - substrate connecting portion 30 is disposed within a 
array part 11 . region of the pixel array part 11 , it is preferable that a 
As shown in ( b - 2 ) of FIG . 2B , the second substrate 20 35 microbump be used . In this case , an insulating member such 

includes the signal processing circuit part 21 . As described as an adhesive may be filled into a space present between the 
above , the signal processing circuit part 21 includes the first substrate 10 and the second substrate 20 . 
plurality of column circuits that correspond to each column The inter - substrate connecting portion 30 may be used 
of the unit pixels disposed within the pixel array part 11 , and which has a plurality of structures based on a position at 
output a pixel signal after processing for which a process set 40 which a component within the first substrate 10 and a 
in advance has been performed on each of the pixel signals component within the second substrate 20 are connected to 
which are sequentially input from corresponding unit pixels . each other , that is , a position at which the inter - substrate 
In addition , the signal processing circuit part 21 includes a connecting portion 30 is formed . For example , in the con 
horizontal readout circuit that sequentially reads out the figuration shown in FIG . 2A , it is also possible to form a 
image signal processed by the column circuit corresponding 45 configuration in which a microbump is used as the inter 
to each of the unit pixels of each column disposed within the substrate connecting portion 30 that electrically connects a 
pixel array part 11 , for each row of the unit pixels disposed component within the pixel array part 11 formed in the first 
within the pixel array part 11 to output the read - out image substrate 10 and a component within the signal processing 
signal to the outside . circuit part 21 formed in the second substrate 20 , and a 

In the solid - state image pickup device 1 , each of the unit 50 through - silicon - via is used as the inter - substrate connecting 
pixels disposed within the pixel array part 11 is divided into portion 30 that electrically connects a component other than 
a plurality of regions ( groups ) in a form of multiple rows of the pixel array part 11 and a component other than the signal 
sets . Therefore , in the solid - state image pickup device 1 , a processing circuit part 21 . 
vertical signal line for outputting a pixel signal to a corre With such a configuration , in the solid - state image pickup 
sponding column circuit included within the signal process - 55 device 1 , each of the unit pixels disposed within the pixel 
ing circuit part 21 from each of the unit pixels is divided into array part 11 is divided into a plurality of groups , and the 
multiple parts . Therefore , in the solid - state image pickup vertical signal line within the pixel array part 11 is divided 
device 1 , the vertical readout circuit 12 can cause the unit into multiple parts . Thereby , in the solid - state image pickup 
pixels belonging to each group to simultaneously output the device 1 , it is possible to reduce the length of each vertical 
pixel signals to the corresponding column circuits . That is , 60 signal line , and to reduce the number of unit pixels con 
the vertical readout circuit 12 can output not only a control nected to each vertical signal line . Thereby , in the solid - state 
signal for sequentially driving each unit pixel for each row image pickup device 1 , it is possible to reduce the load of 
to sequentially output the pixel signal from each group , but each vertical signal line . Thereby , in the solid - state image 
also a control signal for simultaneously driving the unit pickup device 1 , it is possible to realize a speed - up in 
pixels within a plurality of groups to simultaneously output 65 readout of the pixel signal from each unit pixel to a corre 
the pixel signals from each group . Therefore , in the solid sponding column circuit and a reduction in power consump 
state image pickup device 1 , the signal processing circuit tion , without increasing the current value of a pixel load 

u 
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current source corresponding to each unit pixel , and without ing to the unit pixels 110 disposed for each column is 
increasing the size of a transistor of the amplification part . divided into four . More specifically , the pixel array part 11 

Further , in the solid - state image pickup device 1 , since the is configured such that all the unit pixels 110 disposed are 
first substrate 10 having the pixel array part 11 formed divided into a first group to a fourth group for every four 
therein and the second substrate 20 having the signal pro - 5 rows and four columns , and that the vertical signal line 
cessing circuit part 21 formed therein are configured to be corresponding to the unit pixel 110 the same one row is 
laminated , there is no limitation to the number of vertical divided into four . 
signal lines to be divided as in the configuration in which the In addition , the signal processing circuit part 21 includes 
load of the vertical signal line is reduced in the solid - state four group signal processing circuits 221 to 224 correspond 
image pickup device of the related art , and the vertical signal 10 ing to the first group to the fourth group , respectively , of the 
line can be divided into a suitable number . Thereby , in the unit pixels 110 divided in the pixel array part 11 . Each of the 
solid - state image pickup device 1 , it is possible to reduce the group signal processing circuit 221 to the group signal 
load of each vertical signal line without increasing a chip processing circuit 224 includes pixel load current sources 
area , and to realize a speed - up in readout of the pixel signal and column circuits having the number corresponding to the 
from each unit pixel to a corresponding column circuit and 15 number of rows of the unit pixels 110 disposed within the 
a reduction in power consumption . pixel array part 11 , and a horizontal readout circuit and an 

In the solid - state image pickup device 1 , the pixel signals output part common to the respective column circuits . That 
are simultaneously output from the unit pixel belonging to is , each of the group signal processing circuit 221 to the 
each group to a corresponding signal processing circuit part group signal processing circuit 224 includes four pixel load 
21 ( any of the group signal processing circuit 221 to the 20 current sources and four column circuits corresponding to 
group signal processing circuit 224 ) , and thus it is possible each column of the unit pixels 110 disposed in four rows 
to simultaneously output the image signals from each of the within the pixel array part 11 , and one horizontal readout 
group signal processing circuit 221 to the group signal circuit and one output part . 
processing circuit 224 . More specifically , the vertical read - More specifically , the group signal processing circuit 221 
out circuit 12 simultaneously outputs control signals for 25 corresponding to the first group in the pixel array part 11 
reading out the pixel signal from each unit pixel to output the includes four pixel load current sources ( pixel load current 
read - out signal to a corresponding column circuit , to the source 2411 to pixel load current source 2414 ) correspond 
respective unit pixels belonging to different groups , that is , ing to the unit pixels 110 of four rows , respectively , belong 
simultaneously outputs the pixel signals from the unit pixels ing to the first group , four column circuits ( column circuit 
of different rows disposed in the pixel array part 11 to 30 2511 to column circuit 2514 ) , a horizontal readout circuit 
corresponding column circuits . The image signals obtained 261 , and an output part 271 . In addition , the group signal 
by processing each pixel signal input from the unit pixel of processing circuit 222 corresponding to the second group in 
a corresponding group are simultaneously output to the the pixel array part 11 includes four pixel load current 
outside from each of the group signal processing circuit 221 sources ( pixel load current source 2421 to pixel load current 
to the group signal processing circuit 224 . Thereby , in the 35 source 2424 ) corresponding to the unit pixels 110 of four 
configuration of the solid - state image pickup device 1 shown rows , respectively , belonging to the second group , four 
in FIGS . 2A and 2B , four rows ' worth of image signals can column circuits ( column circuit 2521 to column circuit 
be simultaneously output to the outside . Thereby , in the 2524 ) , a horizontal readout circuit 262 , and an output part 
solid - state image pickup device 1 , it is possible to realize a 272 . In addition , the group signal processing circuit 223 
speed - up in output of the image signal . 40 corresponding to the third group in the pixel array part 11 

In this manner , in the solid - state image pickup device 1 , includes four pixel load current sources ( pixel load current 
the load of each vertical signal line is reduced , and thus it is source 2431 to pixel load current source 2434 ) correspond 
possible to achieve both a speed - up in readout of the pixel ing to the unit pixels 110 of four rows , respectively , belong 
signal from each unit pixel to a corresponding column ing to the third group , four column circuits ( column circuit 
circuit and a reduction in power consumption , and the 45 2531 to column circuit 2534 ) , a horizontal readout circuit 
speed - up of the solid - state image pickup device 1 based on 263 , and an output part 273 . In addition , the group signal 
the image signals processed by each of the column circuits processing circuit 224 corresponding to the fourth group in 
being output in parallel . the pixel array part 11 includes four pixel load current 

sources ( pixel load current source 2441 to pixel load current 
First Embodiment 50 source 2444 ) corresponding to the unit pixels 110 of four 

rows , respectively belonging to the fourth group , four col 
Next , an example of the more detailed configuration of the umn circuits ( column circuit 2541 to column circuit 2544 ) , 

solid - state image pickup device 1 mounted in the image a horizontal readout circuit 264 , and an output part 274 . 
pickup apparatus 8 of the present embodiment will be in the following description , in a case where the group 
described . FIG . 3 is a block diagram illustrating a schematic 55 signal processing circuit 221 , the group signal processing 
configuration of the solid - state image pickup device i circuit 222 , the group signal processing circuit 223 , and the 
according to the first embodiment . The solid - state image group signal processing circuit 224 are not distinguished 
pickup device 1 of the first embodiment shown in FIG . 3 from each other , these circuits are referred to as the “ group 
includes the first substrate 10 including the pixel array part signal processing circuits 22 ” . In addition , in a case where 
11 , the vertical readout circuit 12 , and the pixel controller 60 the pixel load current source 2411 to the pixel load current 
13 , and the second substrate 20 including the signal pro source 2414 within the group signal processing circuit 221 
cessing circuit part 21 and a readout circuit controller 23 . are not distinguished from each other , these sources are 

The pixel array part 11 is configured such that unit pixels referred to as the “ pixel load current sources 241 " . In 
110 are disposed in a two - dimensional matrix of sixteen addition , in a case where the pixel load current source 2421 
rows and four columns , and that each of the unit pixels 110 65 to the pixel load current source 2424 within the group signal 
disposed is divided into four groups . The pixel array part 11 processing circuit 222 are not distinguished from each other , 
is configured such that each vertical signal line correspond these circuits are referred to as the “ pixel load current 
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sources 242 ” . In addition , in a case where the pixel load within each of the corresponding group signal processing 
current source 2431 to the pixel load current source 2434 circuits 22 through each of the corresponding inter - substrate 
within the group signal processing circuit 223 are not connecting portions 30 . 
distinguished from each other , these circuits are referred to More specifically , the vertical signal line to which four 
as the " pixel load current sources 243 " . In addition , in a case 5 unit pixels 110 of the first column of the first group are 
where the pixel load current source 2441 to the pixel load connected is connected to the corresponding pixel load 
current source 2444 within the group signal processing current source 2411 and the corresponding column circuit 
circuit 224 are not distinguished from each other , these 2511 in the group signal processing circuit 221 , through the 
circuits are referred to as the “ pixel load current sources inter - substrate connecting portion 311 . Similarly , each ver 
244 ” . In addition , in a case where the pixel load current 10 tical signal line to which four unit pixels 110 of the second 
source 2411 to the pixel load current source 2414 within the to fourth rows of the first group are connected is connected 
group signal processing circuit 221 , the pixel load current to the corresponding pixel load current sources 2412 to 2414 
source 2421 to the pixel load current source 2424 within the and the corresponding column circuits 2512 to 2514 in the 
group signal processing circuit 222 , the pixel load current group signal processing circuit 221 , through each of the 
source 2431 to the pixel load current source 2434 within the 15 inter - substrate connecting portion 312 to the inter - substrate 
group signal processing circuit 223 , and the pixel load connecting portion 314 . 
current source 2441 to the pixel load current source 2444 Similarly , each vertical signal line to which four unit 
within the group signal processing circuit 224 are not pixels 110 of the first to four rows of the second group are 
distinguished from each other , these sources are referred to connected is connected to the corresponding pixel load 
as the " pixel load current sources 24 ” . 20 current sources 2421 to 2424 and the corresponding column 

In addition , in the following description , in a case where circuits 2521 to 2524 in the group signal processing circuit 
the column circuit 2511 to the column circuit 2514 within 222 , through each of the inter - substrate connecting portion 
the group signal processing circuit 221 are not distinguished 321 to the inter - substrate connecting portion 324 . Similarly , 
from each other , these circuits are referred to as the " column each vertical signal line to which four unit pixels 110 of the 
circuits 251 ” . In addition , in a case where the column circuit 25 first to four rows of the third group are connected is 
2521 to the column circuit 2524 within the group signal connected to the corresponding pixel load current sources 
processing circuit 222 are not distinguished from each other , 2431 to 2434 and the corresponding column circuits 2531 to 
these circuits are referred to as the " column circuits 252 " . In 2534 in the group signal processing circuit 223 , through 
addition , in a case where the column circuit 2531 to the each of the inter - substrate connecting portion 331 to the 
column circuit 2534 within the group signal processing 30 inter - substrate connecting portion 334 . Similarly , each ver 
circuit 223 are not distinguished from each other , these tical signal line to which four unit pixels 110 of the first to 
circuits are referred to as the " column circuits 253 ” . In four rows of the fourth group are connected is connected to 
addition , in a case where the column circuit 2541 to the the corresponding pixel load current sources 2441 to 2444 
column circuit 2544 within the group signal processing and the corresponding column circuits 2541 to 2544 in the 
circuit 224 are not distinguished from each other , these 35 group signal processing circuit 224 , through each of the 
circuits are referred to as the " column circuits 254 ” . In inter - substrate connecting portion 341 to the inter - substrate 
addition , in a case where the column circuit 2511 to the connecting portion 344 . 
column circuit 2514 within the group signal processing The pixel load current source 24 within each of the group 
circuit 221 , the column circuit 2521 to the column circuit signal processing circuits 22 is a current source which is 
2524 within the group signal processing circuit 222 , the 40 configured such that one end thereof is connected to the 
column circuit 2531 to the column circuit 2534 within the ground of the group signal processing circuit 22 , and that the 
group signal processing circuit 223 , and the column circuit other end thereof is connected to a corresponding vertical 
2541 to the column circuit 2544 within the group signal signal line . The pixel load current source 24 operates as the 
processing circuit 224 are not distinguished from each other , load of a transistor of an amplification part included within 
these circuits are referred to as the “ column circuits 25 ” . 45 the unit pixel 110 connected to the corresponding vertical 

In addition , in the following description , in a case where signal line . 
the horizontal readout circuit 261 within the group signal The column circuit 25 within each of the group signal 
processing circuit 221 , the horizontal readout circuit 262 processing circuits 22 is a processing circuit that performs a 
within the group signal processing circuit 222 , the horizontal process set in advance on each pixel signal which is sequen 
readout circuit 263 within the group signal processing circuit 50 tially input from the unit pixel 110 connected to the corre 
223 , and the horizontal readout circuit 264 within the group sponding vertical signal line , in accordance with control 
signal processing circuit 224 are not distinguished from each from the readout circuit controller 23 . Each of the column 
other , these circuits are referred to as the “ horizontal readout circuits outputs an output signal after having performed a 
circuits 26 ” . In addition , in a case where the output part 271 process on the input pixel signal , to a corresponding output 
within the group signal processing circuit 221 , the output 55 part 27 , in accordance with control from the horizontal 
part 272 within the group signal processing circuit 222 , the readout circuit 26 within the group signal processing circuit 
output part 273 within the group signal processing circuit 22 . 
223 , and the output part 274 within the group signal pro - It is considered that an example of the column circuit 25 
cessing circuit 224 are not distinguished from each other , includes a correlated double sampling ( CDS ) circuit that 
these output parts are referred to as the " output parts 27 ” . 60 performs noise suppression or the like on a pixel signal , an 

Each of the unit pixels 110 within the pixel array part 11 amplifier circuit that amplifies a pixel signal , an analog 
outputs the pixel signal based on the incident subject light to digital converter circuit that performs analog - digital conver 
a corresponding vertical signal line , in accordance with the sion on a pixel signal ( analog signal ) to output a digital 
control signal which is input from the vertical readout circuit signal based on the magnitude of the pixel signal , or the like . 
12 . Each of the vertical signal lines corresponding to the unit 65 FIG . 3 shows a case where each of the column circuits 25 
pixels 110 of the same one row within each group is included in the solid - state image pickup device 1 of the first 
connected to a pixel load current source and a column circuit embodiment is an analog - digital converter circuit ( ADC ) . 
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The analog - digital converter circuit may include , for belonging to each group to the corresponding group signal 
example , a function of performing CDS processing . processing circuits 221 to 224 , and thus it is possible to 

The horizontal readout circuit 26 within each of the group simultaneously output the image signals from each of the 
signal processing circuits 22 sequentially reads out output group signal processing circuit 221 to the group signal 
signals after processing which are output from the corre - 5 processing circuit 224 . That is , in the solid - state image 
sponding column circuit 25 , and sequentially outputs the pickup device 1 of the first embodiment , it is possible to read - out signals to the output part 27 . simultaneously output four rows ' worth of image signals to 

The output part 27 within each of the group signal the outside . Thereby , in the solid - state image pickup device processing circuits 22 outputs the output signals after pro 1 of the first embodiment , it is possible to realize a speed - up cessing which are sequentially input from the corresponding 10 in output of the image signal . column circuit 25 by the horizontal readout circuit 26 , as In this manner , in the solid - state image pickup device 1 of image signals , to the outside of the solid - state image pickup the first embodiment , it is possible to achieve both a speed device 1 . 
The readout circuit controller 23 controls the pixel con up in readout of the pixel signal from unit pixel 110 to the 

troller 13 included in the first substrate 10 , and the column 15 1 column circuit 25 and a reduction in power consumption 

circuit 25 and the horizontal readout circuit 26 included in based on a reduction in the load of each vertical signal line , 
each of the group signal processing circuits 22 within the and the speed - up of the solid - state image pickup device 1 
signal processing circuit part 21 , in accordance with an based on the image signals processed by each of the column 
operating mode when the solid - state image pickup device 1 circuits 25 being output in parallel . 
reads out a pixel signal to output the read - out signal as an 20 Next , the unit pixels 110 included in the pixel array part 
image signal . The details of an operating mode in which the 11 within the solid - state image pickup device 1 of the first 
solid - state image pickup device 1 outputs an image signal embodiment will be described . FIG . 4 is a circuit diagram 
will be described later . illustrating a schematic configuration of the unit pixel 110 

The pixel controller 13 controls a method of causing the within the pixel array part 11 of the solid - state image pickup 
vertical readout circuit 12 to drive each of the unit pixels 110 25 device 1 of the first embodiment . FIG . 4 shows one unit 
within the pixel array part 11 and read out a pixel signal , in pixel 110 . 
accordance with control from the readout circuit controller In FIG . 4 , the unit pixel 110 includes a photoelectric 
23 , that is , in accordance with an operating mode when the conversion part PD , a transfer transistor M1 , a charge 
solid - state image pickup device 1 reads out a pixel signal accumulation unit FD , a pixel reset transistor M2 , an ampli 
and outputs the read - out signal as an image signal . 30 fication transistor M3 , and a selection transistor M4 . The 

The vertical readout circuit 12 drives each of the unit unit pixel 110 converts incident subject light ( visible light ) 
pixels 110 within the pixel array part 11 in accordance with into a pixel signal , and outputs the converted signal to the 
control from the pixel controller 13 , and outputs the pixel vertical signal line 40 . 
signal of each of the unit pixels 110 to a corresponding The photoelectric conversion part PD photoelectrically 
vertical signal line . As described above , the vertical readout 35 converts the incident subject light to generate signal charge , 
circuit 12 can not only sequentially drive each of the unit and accumulates the generated signal charge as a photoelec 
pixels 110 included in the pixel array part 11 , but also tric conversion signal . 
simultaneously drives the unit pixels 110 within a plurality The transfer transistor Mi transfers the photoelectric 
of groups . conversion signal accumulated in the photoelectric conver 

With such a configuration , in the solid - state image pickup 40 sion part PD to the gate terminal of the amplification 
device 1 of the first embodiment , each of the unit pixels 110 transistor M3 , in accordance with a control signal 0TX 
disposed within the pixel array part 11 is divided into four which is input from the vertical readout circuit 12 . Thereby , 
groups ( first group to fourth group ) , that is , the vertical the photoelectric conversion signal accumulated in the pho 
signal line within the pixel array part 11 is divided into four . toelectric conversion part PD and transferred by the transfer 
Thereby , the length of each vertical signal line is reduced , 45 transistor Mi is accumulated in the charge accumulation 
and the number of unit pixels 110 connected to each vertical unit FD . 
signal line is reduced to 1 / 4 . That is , in the solid - state image The charge accumulation unit FD is a capacitor associated 
pickup device 1 of the first embodiment , the load of each with a node connected to the gate terminal of the amplifi 
divided vertical signal line is reduced to 1 / 4 of the load of the cation transistor M3 , and is denoted by a symbol of a 
vertical signal line of one column in the solid - state image 50 capacitor in the schematic configuration of the unit pixel 110 
pickup device of the related art . Thereby , in the solid - state shown in FIG . 4 . 
image pickup device 1 of the first embodiment , it is possible The amplification transistor M3 outputs a signal voltage 
to realize a speed - up in readout of the pixel signal from each based on the photoelectric conversion signal transferred to 
of the unit pixels 110 to a corresponding column circuit 25 the gate terminal by the transfer transistor M1 , that is , the 
and a reduction in power consumption , without increasing 55 photoelectric conversion signal accumulated in the charge 
the current value of the pixel load current source 24 corre accumulation unit FD . In this case , the amplification tran 
sponding to each of the unit pixels 110 , and without increas sistor M3 outputs a signal voltage obtained by amplifying 
ing the size of a transistor of the amplification part included the photoelectric conversion signal accumulated in the 
within the unit pixel 110 . charge accumulation unit FD , in accordance with the current 

In addition , the solid - state image pickup device 1 accord - 60 value of the pixel load current source 24 connected to the 
ing to the first embodiment includes the group signal pro - corresponding vertical signal line 40 through a correspond 
cessing circuit 22 , that is , the pixel load current source 24 , ing inter - substrate connecting portion 30 . 
the column circuit 25 , the horizontal readout circuit 26 , and The selection transistor M4 outputs the signal voltage 
the output part 27 , for each of the vertical signal lines which is output from the amplification transistor M3 , as a 
divided in the pixel array part 11 . Thereby , in the solid - state 65 pixel signal , to the vertical signal line 40 , in accordance with 
image pickup device 1 of the first embodiment , the pixel a control signal OSEL which is input from the vertical 
signals are simultaneously output from the unit pixels 110 readout circuit 12 . Thereby , the pixel signal based on the 
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photoelectric conversion signal generated and accumulated forms a process based on the operating mode of the solid 
by the photoelectric conversion part PD is read out to the state image pickup device 1 which is set ( switched ) by the 
vertical signal line 40 . camera control device 5 . 

The pixel reset transistor M2 resets the photoelectric First , a method of reading out a pixel signal in the parallel 
conversion signal within the unit pixel 110 to a power supply 5 operating mode shown in FIG . 5B will be described . The 
voltage VDD , in accordance with a control signal ORST readout circuit controller 23 outputs a control signal indi 
which is input from the vertical readout circuit 12 . cating the output of an image signal in the parallel operating 

With such a configuration , the pixel signal based on the mode to the pixel controller 13 . Thereby , the pixel controller 
photoelectric conversion signal obtained by photoelectri - 13 instructs the vertical readout circuit 12 to simultaneously 
cally converting the incident subject light by the photoelec - 10 drive the unit pixels 110 belonging to four groups and to 
tric conversion part PD within the unit pixel 110 is input to sequentially read out the pixel signals . The vertical readout 
a corresponding column circuit 25 through a corresponding circuit 12 drives the unit pixels 110 of an initial row 
inter - substrate connecting portion 30 . belonging to each of the first group to the fourth group in 

The operation of the unit pixel 110 shown in FIG . 4 is the accordance with this instruction , and outputs each of the 
same as the operation of a unit pixel disposed in a general 15 pixel signals to the group signal processing circuit 22 
solid - state image pickup device . Therefore , a detailed corresponding to each of the first group to the fourth group . 
description of the operation of the unit pixel 110 will not be In addition , the readout circuit controller 23 causes each 
given . of the column circuits 25 within group signal processing 
Next , an operating mode will be described in which the circuit 22 to execute a process ( here , analog digital conver 

solid - state image pickup device 1 of the first embodiment 20 sion process ) on the pixel signal which is output from the 
reads out a pixel signal to output the read - out signal as an unit pixels 110 belonging to a corresponding group . In 
image signal . FIG . 5A to FIG . 5C are diagrams illustrating addition , the readout circuit controller 23 causes the hori 
a method of reading out a pixel signal in the solid - state zontal readout circuit 26 within the group signal processing 
image pickup device 1 of the first embodiment . FIG . 5A circuit 22 to sequentially output the output signals after 
shows regions of the first group to the fourth group in which 25 processing which are output from each of the corresponding 
all the unit pixels 110 disposed within the pixel array part 11 column circuits 25 , to the output part 27 . 
included in the solid - state image pickup device 1 are divided Thereby , the image signals based on the pixel signals 
into four groups . In addition , FIGS . 53 and 5C schemati - which are output by the unit pixels 110 of an initial row 
cally show the transition of a row of the unit pixels 110 that belonging to each of the first group to the fourth group , that 
output a pixel signal in each operating mode of the solid - 30 is , four rows ' worth of image signals output by the output 
state image pickup device 1 , that is , a row of the pixel array part 27 within the group signal processing circuit 22 in 
part 11 that performs an output as an image signal . In FIGS . parallel are simultaneously output to the outside . 
5B and 5C , the horizontal axis represents a time at which the Thereafter , the vertical readout circuit 12 drives the unit 
solid - state image pickup device 1 outputs the image signal pixels 110 of the next row belonging to each of the first 
based on the pixel signal which is output by the each of the 35 group to the fourth group , and outputs each of the pixel 
unit pixels 110 , and the vertical axis represents a row of the signals to the group signal processing circuit 22 correspond 
unit pixels 110 in which the solid - state image pickup device ing to each of the first group to the fourth group . The readout 
1 outputs the image signal based on the pixel signal . circuit controller 23 executes a process by each of the 
As shown in FIG . 5A , in the solid - state image pickup column circuits 25 within the group signal processing circuit 

device 1 , regions of all the unit pixels 110 disposed within 40 22 , and sequentially outputs the output signals after a 
the pixel array part 11 are divided into four groups of the first process by the horizontal readout circuit 26 to the output part 
group to the fourth group . In the solid - state image pickup 27 . 
device 1 , the vertical readout circuit 12 can not only sequen Thereby , four rows ' worth of image signals based on the 
tially drive each of the unit pixels 110 included in the pixel pixel signals output by the unit pixels 110 of the next row 
array part 11 , but also simultaneously drives the unit pixels 45 belonging to each of the first group to the fourth group are 
110 within a plurality of groups . Therefore , in the solid - state simultaneously output from the output part 27 within the 
image pickup device 1 , it is possible to output image signals group signal processing circuit 22 . 
in two operating modes of an operating mode ( hereinafter , Hereinafter , similarly , the vertical readout circuit 12 
referred to as a " parallel operating mode ” ) in which the unit sequentially drives the unit pixels 110 , for each row , belong 
pixels 110 within a plurality of groups are simultaneously 50 ing to each of the first group to the fourth group , and 
driven and the image signals based on the pixel signals of a sequentially outputs each of the pixel signals to the group 
plurality of rows are output in parallel , and an operating signal processing circuit 22 corresponding to each of the first 
mode ( hereinafter , referred to as a " sequential operating group to the fourth group . In addition , the readout circuit 
mode ” ) in which each of the unit pixels 110 included in the controller 23 sequentially performs the process by each of 
pixel array part 11 are sequentially driven and the image 55 the column circuits 25 within group signal processing circuit 
signals based on the pixel signals of each row are sequen - 22 , and the output of the output signal after the process to the 
tially output . FIG . 5B schematically shows the transition of output part 27 . 
a row of the unit pixels 110 in the parallel operating mode , When the simultaneous output of the image signals based 
and FIG . 5C schematically shows the transition of a row of on the pixel signals , output by the unit pixels 110 of a final 
the unit pixels 110 in the sequential operating mode . 60 row belonging to each of the first group to the fourth group , 

Switching between two operating modes , that is , the from the output part 27 within the group signal processing 
setting of the parallel operating mode or the sequential circuit 22 is terminated , the solid - state image pickup device 
operating mode is performed by , for example , the camera 1 completes the output of the image signals in the parallel 
control device 5 included in the image pickup apparatus 8 . operating mode . 
In the image pickup apparatus 8 , the image signal processing 65 In this manner , in the parallel operating mode , as shown 
device 3 that performs a process on the image signal which in FIG . 5B , the image signals based on the pixel signals 
is output from the solid - state image pickup device 1 per output by the unit pixels 110 belonging to each group of the 
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first group to the fourth group are output in parallel . Thereby , Thereafter , after the driving of the unit pixels 110 of a 
in the parallel operating mode , it is possible to speed up the final row belonging to the first group is terminated , the 
output of the image signal from the solid - state image pickup vertical readout circuit 12 continuously drives the unit pixels 
device 1 . 110 of an initial row belonging to the second group , and 

In the parallel operating mode , the image signals based on 5 outputs each of the pixel signals to the group signal pro 
the pixel signals output by the unit pixels 110 belonging to cessing circuit 222 corresponding to the second group . 
regions of each of the divided vertical signal lines , that is , In addition , the readout circuit controller 23 causes each 
each of the first group to the fourth group are output in of the column circuits 252 within the group signal process 

ing circuit 222 to execute a process on the pixel signals parallel . Therefore , the parallel operating mode is preferably 
set in a case where subject light which is incident after the 10 which are output from the unit pixels 110 belonging to the 

corresponding second group , and causes the horizontal exposure of the solid - state image pickup device 1 is termi readout circuit 262 within the group signal processing circuit nated is blocked by the mechanical shutter 7 included in the 222 to sequentially output the output signals after process 
image pickup apparatus 8 , or a case where a so - called global ing , output from each of the corresponding column circuits 
shutter method is adopted in which the photoelectric con - 15 252 to the output part 272 
version signals output by the photoelectric conversion part Thereby , the image signals based on the pixel signals 
PD within all the unit pixels 110 are simultaneously trans output by the unit pixels 110 of an initial row belonging to 
ferred by the transfer transistor M1 . the second group are output to the outside from the output 

Subsequently , a method of reading out a pixel signal in the part 272 within the group signal processing circuit 222 , 
sequential operating mode shown in FIG . 5C will be 20 subsequently to the pixel signals output by the unit pixels 
described . The readout circuit controller 23 outputs a control 110 of a final row of the first group . 
signal indicating the output of the image signal in the Hereinafter , similarly , the vertical readout circuit 12 
sequential operating mode to the pixel controller 13 . sequentially drives the unit pixels 110 belonging to the third 
Thereby , the pixel controller 13 instructs the vertical readout group subsequently to the driving of the unit pixels 110 
circuit 12 to sequentially drive the unit pixels 110 belonging 25 belonging to the second group , and further sequentially 
to four groups , and to sequentially read out the pixel signals . drives the unit pixels 110 belonging to the fourth group 
The vertical readout circuit 12 drives the unit pixels 110 of subsequently to the driving of the unit pixels 110 belonging 
an initial row belonging to the first group in accordance with to the third group , to sequentially output each of the pixel 
this instruction , and outputs each of the pixel signals to the signals to a corresponding group signal processing circuit 
group signal processing circuit 221 corresponding to the first 30 22 . In addition , the readout circuit controller 23 executes a 
group . process by each of the column circuits 25 within the group 

In addition , the readout circuit controller 23 causes each signal processing circuit 22 corresponding to the unit pixels 
of the column circuits 251 within the group signal process - 110 driven by the vertical readout circuit 12 , and sequen 
ing circuit 221 to execute a process ( here , analog digital tially outputs the output signal after a process by the 
conversion process ) on the pixel signals which are output 35 horizontal readout circuit 26 to the output part 27 . 
from the unit pixels 110 belonging to the corresponding first Thereby , subsequently to the output of the image signals 
group . In addition , the readout circuit controller 23 causes based on the pixel signals , output by the unit pixels 110 of 
the horizontal readout circuit 261 within the group signal a final row belonging to the second group , from the output 
processing circuit 221 to sequentially output the output part 272 within the group signal processing circuit 222 , the 
signals after processing , output from each of the correspond - 40 image signals based on the pixel signals output by the unit 
ing column circuits 251 , to the output part 271 . pixels 110 of an initial row belonging to the third group are 

Thereby , the image signals based on the pixel signals sequentially output from the output part 273 within the 
output by the unit pixels 110 of an initial row belonging to group signal processing circuit 223 . Further , subsequently to 
the first group are output to the outside from the output part the output of the image signals based on the pixel signals , 
271 within the group signal processing circuit 221 . 45 output by the unit pixels 110 of a final row belonging to the 

Thereafter , the vertical readout circuit 12 drives the unit third group , from the output part 273 within the group signal 
pixels 110 of the next row belonging to the first group , and processing circuit 223 , the image signals based on the pixel 
outputs each of the pixel signals to the group signal pro - signals output by the unit pixels 110 of an initial row 
cessing circuit 221 corresponding to the first group . The belonging to the fourth group are sequentially output from 
readout circuit controller 23 executes a process by each of 50 the output part 274 within the group signal processing circuit 
the column circuits 251 within the group signal processing 224 . 
circuit 221 , and sequentially outputs the output signals after When the output of the image signals based on the pixel 
a process by the horizontal readout circuit 261 to the output signal , output by the unit pixels 110 of a final row belonging 
part 271 . to the fourth group , from the output part 274 within the 

Thereby , the image signals based on the pixel signals 55 group signal processing circuit 224 is terminated , the solid 
output by the unit pixels 110 of the next row belonging to the state image pickup device 1 completes the output of the 
first group are output from the output part 271 within the image signals in the sequential operating mode . 
group signal processing circuit 221 . In this manner , in the sequential operating mode , as 

Hereinafter , similarly , the vertical readout circuit 12 shown in FIG . 5C , the image signals based on the pixel 
sequentially drives the unit pixels 110 , for each row , belong - 60 signals output by the unit pixels 110 belonging to each group 
ing to the first group , and sequentially output each of the of the first group to the fourth group are sequentially output 
pixel signals to the group signal processing circuit 221 from each of the group signal processing circuit 221 to the 
corresponding to the first group . In addition , the readout group signal processing circuit 224 corresponding to each of 
circuit controller 23 sequentially performs a process by each the unit pixels 110 . Thereby , in the sequential operating 
of the column circuits 251 within the group signal process - 65 mode , similarly to the solid - state image pickup device of the 
ing circuit 221 , and the output of the output signal after the related art , it is possible to sequentially output the image 
process to the output part 271 . signals based on the pixel signals output by all the unit pixels 
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110 disposed in the pixel array part 11 . In this case , in the with a first substrate 10 including a pixel array part 11 in 
solid - state image pickup device 1 , each of the unit pixels 110 which a plurality of unit pixels 110 disposed in a two 
disposed within the pixel array part 11 is divided into four dimensional matrix are divided into a plurality of groups 
groups and the vertical signal line is divided into four . ( first group to fourth group ) forming a set for each of a 
Thereby , the length of each vertical signal line is reduced , 5 plurality of rows which are set in advance ; and a second 
and the number of unit pixels 110 connected to each vertical substrate 20 including pixel load current sources 24 corre 
signal line is reduced to 1 / 4 . Therefore , in the solid - state sponding to vertical signal lines 40 to which a plurality of 
image pickup device 1 , the load of each divided vertical unit pixels 110 disposed in the same column within each signal line is reduced to 1 / 4 of the load of the vertical signal group of the first group to the fourth group are connected , line of one row in the solid - state image pickup device of the 10 and column circuits 25 that perform a process set in advance related art , and thus power consumption when the image on a pixel signal which is output from the unit pixel 110 to signal is output can be further reduced than in the solid - state a corresponding vertical signal line 40 , for each column of image pickup device of the related art . Alternatively , in a the unit pixels 110 belonging to each group of the first group case where the current value of the pixel load current source 
is set to be equal to that of the solid - state image pickup 15 10 image pickup 15 to the fourth group , and including a plurality of group signal 
device of the related art , it is possible to further speed up processing circuits 22 that output the pixel signal processed 
readout from the pixel to the column circuit . by each of the column circuits 25 , as an image signal , for 

In addition , in the sequential operating mode , since the each column of the unit pixels 110 , so as to correspond to 
image signals are read out in a so - called rolling shutter each of the first group to the fourth group . The first substrate 
system in which the image signals based on the pixel signals 20 10 and the second substrate 20 are laminated . Each of the 
output by the unit pixels 110 belonging to each group are vertical signal lines 40 within each group of the first group 
sequentially output across regions of the respective divided to the fourth group , and each of the pixel load current 
vertical signal lines , that is , the first group to the fourth sources 24 and the column circuits 25 corresponding to each 
group , the distortion of a subject becomes uniform in a of the vertical signal lines 40 within the group signal 
column direction . Therefore , in the image pickup apparatus 25 processing circuit 22 corresponding to each group of the first 
8 having the solid - state image pickup device 1 of the first group to the fourth group are electrically connected to each 
embodiment mounted therein , when a moving image is other through each inter - substrate connecting portion 30 
generated on the basis of the image signals which are output image signals which are output corresponding to each of the vertical signal lines 40 . corresponding to each of the vertical signal liñes 40 
in the sequential operating mode , it is possible to prevent a In addition , according to the first embodiment , the image difference in level of subject distortion from occurring 30 ni 8 30 pickup apparatus 8 is configured which further includes a between the respective groups ( regions ) . mechanical shutter ( mechanical shutter 7 ) that controls the According to the first embodiment , a solid - state image 
pickup device ( solid - state image pickup device 1 ) is con amount of light incident on the solid - state image pickup 
figured which is provided with a first substrate ( first sub device 1 . The light incident on the solid - state image pickup 
strate 10 ) including a pixel part ( pixel array part 11 ) in which 35 26 device 1 is blocked by the mechanical shutter 7 when the 
a plurality of pixels ( unit pixels 110 ) disposed in a two unit pixels 110 within each group of the first group to the 
dimensional matrix are divided into a plurality of groups fourth group are simultaneously driven , and the image 
( first group to fourth group ) forming a set for each of a signals based on the pixel signals output from the unit pixels 
plurality of rows which are set in advance ; and a second 110 driven herein are output from the solid - state image 
substrate ( second substrate 20 ) including pixel load current 40 pickup device 1 so as to be output from the group signal 
sources ( pixel load current sources 24 ) corresponding to processing circuits 22 corresponding to each group of the 
vertical signal lines ( vertical signal lines 40 ) to which a first group to the fourth group in parallel . 
plurality of unit pixels 110 disposed in the same column As described above , the solid - state image pickup device 
within each group of the first group to the fourth group are 1 of the first embodiment is configured such that the first 
connected , and column circuits ( column circuits 25 ) that 45 substrate 10 having the pixel array part 11 formed therein 
perform a process set in advance on a pixel signal which is and the second substrate 20 having the signal processing 
output from the unit pixel 110 to a corresponding vertical circuit part 21 formed therein are laminated . Thereby , in the 
signal line 40 , for each column of the unit pixels 110 solid - state image pickup device 1 of the first embodiment , 
belonging to each group of the first group to the fourth each of the unit pixels 110 disposed within the pixel array 
group , and including a plurality of signal processing circuits 50 part 11 can be divided into a plurality of groups without 
( group signal processing circuits 22 ) that output the pixel being limited to the number . In the solid - state image pickup 
signal processed by each of the column circuits 25 , as an device 1 of the first embodiment , the vertical signal line to 
image signal , for each column of the unit pixels 110 , so as which the unit pixels 110 of the same column within the 
to correspond to each of the first group to the fourth group . pixel array part 11 are connected can be divided into the 
The first substrate 10 and the second substrate 20 are 55 number of groups into which the unit pixels 110 are divided . 
laminated . Each of the vertical signal lines 40 within each Thereby , in the solid - state image pickup device 1 of the first 
group of the first group to the fourth group , and each of the embodiment , it is possible to reduce the length of each 
pixel load current sources 24 and the column circuits 25 vertical signal line , to reduce the number of unit pixels 110 
corresponding to each of the vertical signal lines 40 within connected to each vertical signal line , and to further reduce 
the group signal processing circuit 22 corresponding to each 60 the load of each divided vertical signal line than the load of 
group of the first group to the fourth group are electrically the vertical signal line of one column in the solid - state image 
connected to each other through each inter - substrate con - pickup device of the related art . Thereby , in the solid - state 
necting portion ( inter - substrate connecting portion 30 ) cor - image pickup device 1 of the first embodiment , it is possible 
responding to each of the vertical signal lines 40 . to realize a speed - up in readout of the pixel signal from each 

In addition , according to the first embodiment , an image 65 of the unit pixels 110 to a corresponding column circuit 25 
pickup apparatus ( image pickup apparatus 8 ) is configured and a reduction in power consumption , without increasing 
which includes a solid - state image pickup device 1 provided the current value of the pixel load current source 24 corre 
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sponding to each of the unit pixels 110 , and without increas following description , in the respective components of the 
ing the size of the amplification transistor M3 included solid - state image pickup device 100 according to the second 
within the unit pixel 110 . embodiment , the same components as those of the solid 

When the vertical signal line of the pixel array part 11 is state image pickup device 1 of the first embodiment are 
divided in the solid - state image pickup device 1 of the first 5 denoted by the same reference numerals and signs as those 
embodiment , it is preferable that the numbers of unit pixels of the solid - state image pickup device 1 , and thus a detailed 
110 connected to each vertical signal line be equal to each description of each component will not be given . 
other . That is , when each of the unit pixels 110 disposed FIG . 6 is a block diagram illustrating a schematic con 
within the pixel array part 11 is divided into a plurality of figuration of the solid - state image pickup device 100 accord groups in the solid - state image pickup device 1 of the first 10 ing to the second embodiment . Similarly to the solid - state embodiment , it is preferable that the numbers of unit pixels image pickup device 1 of the first embodiment , the solid 110 belonging to each group be equal to each other . In the state image pickup device 100 of the second embodiment is solid - state image pickup device 1 of the first embodiment also configured such that two substrates ( chips ) of a first shown in FIGS . 2A to 5C , a configuration is shown in which substrate 10 and a second substrate 20 are laminated , and the unit pixels 110 are divided into four groups , the length 15 
of each vertical signal line within the pixel array part 11 is that the first substrate 10 and the second substrate 20 are 
reduced to 1 / 4 , the number of unit pixels 110 connected to bonded ( connected ) to each other through an inter - substrate 
each vertical signal line is reduced to 1 / 4 , and the load of each connecting portion 30 . The solid - state image pickup device 
vertical signal line is reduced to 1 / 4 . 100 of the second embodiment shown in FIG . 6 includes the 

In addition , in the solid - state image pickup device 1 of the 20 first substrate 10 including a pixel array part 11 , a vertical 
first embodiment , the group signal processing circuits 22 readout circuit 12 , and a pixel controller 13 , and the second 
corresponding to each group are included within the second substrate 20 including a signal processing circuit part 21 , a 
substrate 20 . In the solid - state image pickup device 1 of the readout circuit controller 23 , and a power supply controller 
first embodiment , in the parallel operating mode , the pixel 28 . 
signals are simultaneously output to a corresponding group 25 The solid - state image pickup device 100 of the second 
signal processing circuit 22 from the unit pixels 110 belong - embodiment has a configuration in which the power supply 
ing to each group , and thus four rows ' worth of image controller 28 is added to the configuration of the solid - state 
signals are simultaneously output to the outside from each of image pickup device 1 of the first embodiment shown in 
the group signal processing circuits 22 . Thereby , in the FIG . 3 . With the addition of this power supply controller 28 , 
solid - state image pickup device 1 of the first embodiment , it 30 a function according to the power supply controller 28 is 
is possible to realize a speed - up in output of the image added to each corresponding component within the solid 
signal . In this case , in the solid - state image pickup device 1 state image pickup device 100 of the second embodiment . 
of the first embodiment , since the load of each vertical signal However , these components are the same as the respective 
line is reduced in each group , it is possible to realize a components within the solid - state image pickup device 1 of 
reduction in power consumption when the image signal is 35 the first embodiment , except for a function added corre 
output . In addition , in the solid - state image pickup device 1 sponding to the power supply controller 28 . That is , opera 
of the first embodiment , in the sequential operating mode , tions of these components are the same as the operations of 
the pixel signals are sequentially output from the unit pixels the corresponding components within the solid - state image 
110 belonging to each group to a corresponding group signal pickup device 1 of the first embodiment , except for an 
processing circuit 22 , and thus the image signals are sequen - 40 operation according to the added function . Therefore , in the 
tially output to the outside from each of the group signal following description , in order to facilitate the description , 
processing circuits 22 . Thereby , in the solid - state image the components to which a function according to the power 
pickup device 1 of the first embodiment , it is possible to supply controller 28 is added are also denoted by the same 
realize a reduction in power consumption when the image reference numerals and signs as those of the solid - state 
signal is output , from the effect of reducing the load of each 45 image pickup device 1 , and thus only operations according 
vertical signal line in each group . to the added function will be described . 

In this manner , in the solid - state image pickup device 1 of The readout circuit controller 23 controls the pixel con 
the first embodiment , it is possible to achieve both speed - up t roller 13 included in the first substrate 10 , and the column 
and a reduction in power consumption by reducing the load circuit 25 and the horizontal readout circuit 26 included in 
of each vertical signal line . 50 each of the group signal processing circuits 22 within the 

signal processing circuit part 21 , in accordance with an 
Second Embodiment operating mode when the solid - state image pickup device 

100 reads out a pixel signal to output the read - out signal as 
Next , an example of another configuration of the solid - an image signal . In addition , the readout circuit controller 23 

state image pickup device mounted in the image pickup 55 controls the power supply controller 28 in accordance with 
apparatus 8 of the present embodiment will be described . A the operating mode of the solid - state image pickup device 
solid - state image pickup device according to the second 100 . 
embodiment is mounted in the image pickup apparatus 8 , The power supply controller 28 controls the power supply 
instead of the solid - state image pickup device 1 included in of the component of each of the group signal processing 
the image pickup apparatus 8 of the present embodiment 60 circuits 22 within the signal processing circuit part 21 , in 
shown in FIG . 1 . In the following description , the solid - state accordance with control from the readout circuit controller 
image pickup device according to the second embodiment is 23 , that is , in accordance with the operating mode when the 
referred to as a “ solid - state image pickup device 100 ” . The solid - state image pickup device 100 reads out a pixel signal 
configuration of the solid - state image pickup device 100 to output the read - out signal as an image signal . That is , the 
according to the second embodiment includes the same 65 power supply of a component within a group signal pro 
configuration as that of the solid - state image pickup device cessing circuit 22 operating when the solid - state image 
1 of the first embodiment shown in FIG . 3 . Therefore , in the pickup device 100 outputs a current image signal is set to be 
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in an ON - state , and the power supply of a component within device 1 of the first embodiment , the image signal can be 
a group signal processing circuit 22 which does not operate output in two operating modes of a parallel operating mode 
is set to be in an OFF - state . and a sequential operating mode . 

The control of turn - ON or turn - OFF of a power supply in In addition , as described above , in the solid - state image 
the power supply controller 28 is performed by , for example , 5 pickup device 100 , the power supply controller 28 controls 
controlling a supply of a current to each component . More the power supply of the group signal processing circuit 22 in 
specifically , the power supply controller 28 supplies a cur accordance with the operating mode . FIG . 7B schematically 
rent to a pixel load current source 24 , a column circuit 25 , shows the transition of a row of the unit pixels 110 in the 
a horizontal readout circuit 26 , and an output part 27 parallel operating mode , and FIG . 7C schematically shows 
included in a group signal processing circuit 22 operating 10 the transition of a row of the unit pixels 110 in the sequential 
when the solid - state image pickup device 100 outputs a operating mode . In FIGS . 7B and 7C , the horizontal axis 
current image signal , and stops a supply of a current to a represents a time at which the solid - state image pickup 
pixel load current source 24 , a column circuit 25 , a hori - device 100 outputs the image signal based on the pixel signal 
zontal readout circuit 26 , and an output part 27 included in which is output by each of the unit pixels 110 , and the 
a group signal processing circuit 22 which does not operate 15 vertical axis represents a row of the unit pixels 110 in which 
in the output of the current image signal . Thereby , only a the solid - state image pickup device 100 outputs the image 
group signal processing circuit 22 that outputs an image signal based on the pixel signal . 
signal operates . The details of the control of a power supply First , a method of reading out the pixel signal in the 
in each operating mode , that is , the control of turn - ON or parallel operating mode shown in FIG . 7B will be described . 
turn - OFF of a power supply will be described later . 20 The readout circuit controller 23 outputs a control signal 

With such a configuration , in the solid - state image pickup indicating the output of the image signal in the parallel 
device 100 of the second embodiment , similarly to the operating mode to the pixel controller 13 and the power 
solid - state image pickup device 1 of the first embodiment , supply controller 28 . Thereby , the power supply controller 
each of the unit pixels 110 disposed within the pixel array 28 sets the power supplies of components within all the 
part 11 is divided into four groups of a first group to a fourth 25 group signal processing circuits 22 to be in an ON - state . In 
group , the length of each vertical signal line is reduced , and addition , the pixel controller 13 instructs the vertical readout 
the number of unit pixels 110 connected to each vertical circuit 12 to simultaneously drive the unit pixels 110 belong 
signal line is reduced to 1 / 4 . Thereby , in the solid - state image ing to four groups , and to sequentially read out the pixel 
pickup device 100 of the second embodiment , similarly to signal . The vertical readout circuit 12 is sequentially driven 
the solid - state image pickup device 1 of the first embodi - 30 from the unit pixels 110 of an initial row belonging to each 
ment , it is possible to achieve both a speed - up in readout of of the first group to the fourth group in accordance with this 
the pixel signal from the unit pixel 110 to the column circuit instruction , and sequentially outputs each of the pixel sig 
25 and a reduction in power consumption based on a nals to the group signal processing circuit 22 corresponding 
reduction in the load of each vertical signal line , and the to each of the first group to the fourth group . 
speed - up of the solid - state image pickup device 100 based 35 In addition , the readout circuit controller 23 causes each 
on the image signals processed by each of the column of the column circuits 25 within the group signal processing 
circuits 25 being output in parallel . circuit 22 to sequentially execute a process ( here , analog 

In addition , the solid - state image pickup device 100 digital conversion process ) for the pixel signals which are 
according to the second embodiment includes the power sequentially output from the unit pixels 110 belonging to a 
supply controller 28 . The power supply controller 28 con - 40 corresponding group . In addition , the readout circuit con 
trols the power supply of a component included in each of troller 23 causes the horizontal readout circuit 26 within the 
the group signal processing circuits 22 , in accordance with group signal processing circuit 22 to sequentially output the 
the operating mode in which the solid - state image pickup output signals after processing , sequentially output from 
device 100 reads out a pixel signal to output the read - out each of the corresponding column circuits 25 , to the output 
signal as an image signal . Thereby , current consumption of 45 part 27 . 
a component within a group signal processing circuit 22 Thereby , the image signals based on the pixel signals 
which does not operate in the output of a current image which are sequentially output from the unit pixels 110 of an 
signal is reduced , and this it is possible to realize a further initial row belonging to each of the first group to the fourth 
reduction in power consumption of the solid - state image group , that is , four rows ' worth of image signals output by 
pickup device 100 . 50 the output part 27 within the group signal processing circuit 
Next , an operating mode in which the solid - state image 22 in parallel are simultaneously sequentially output to the 

pickup device 100 of the second embodiment reads out a outside . outside . 
pixel signal to output the read - out the signal as an image As described above , in the parallel operating mode in the 
signal will be described . FIGS . 7A to 7C are diagrams solid - state image pickup device 100 , the power supply 
illustrating a method of reading out a pixel signal in the 55 controller 28 sets the power supplies of the components 
solid - state image pickup device 100 of the second embodi - within all the group signal processing circuits 22 to be in an 
ment . ON - state . Therefore , the operation of the parallel operating 

FIG . 7A shows regions of the first group to the fourth mode in the solid - state image pickup device 100 is the same 
group in which all the unit pixels 110 disposed within the as the operation of the parallel operating mode in the 
pixel array part 11 included in the solid - state image pickup 60 solid - state image pickup device 1 of the first embodiment . 
device 100 are divided into four groups . As shown in FIG . Therefore , a detailed description of the operation of the 
7A , in the solid - state image pickup device 100 , similarly to parallel operating mode in the solid - state image pickup 
the solid - state image pickup device 1 of the first embodi - device 100 will not be given . 
ment , the regions of all the unit pixels 110 disposed within Subsequently , a method of reading out the pixel signal in 
the pixel array part 11 are divided into four groups of the first 65 the sequential operating mode shown in FIG . 7C will be 
group to the fourth group . Therefore , in the solid - state image described . The readout circuit controller 23 outputs a control 
pickup device 100 , similarly to the solid - state image pickup signal indicating the output of the image signal in the 
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sequential operating mode to the pixel controller 13 and the readout circuit 264 , and output part 271 and output part 273 
power supply controller 28 . Thereby , the pixel controller 13 to output part 274 ) within the group signal processing circuit 
instructs the vertical readout circuit 12 to sequentially drive 221 and the group signal processing circuit 223 to the group 
the unit pixels 110 belonging to four groups , and to sequen signal processing circuit 224 to be in an OFF - state . Thereby , 
tially read out the pixel signals . The vertical readout circuit 5 the image signals based on the pixel signals which are 
12 sequentially drives the unit pixels 110 of an initial row sequentially output from the unit pixels 110 of an initial row 
belonging to first group in accordance with this instruction , belonging to the second group are sequentially output to the 
and sequentially output each of the pixel signals to the group outside from the output part 272 within the group signal 
signal processing circuit 221 corresponding to the first processing circuit 222 , subsequently to the pixel signals 
group . 10 which are output by the unit pixels 110 of a final row of the 

In addition , the readout circuit controller 23 causes each first group . 
of the column circuits 251 within the group signal process Thereafter , after the driving of the unit pixels 110 of a 
ing circuit 221 to sequentially execute a process ( here , final row belonging to the second group is terminated , the 
analog digital conversion process ) on the pixel signals which vertical readout circuit 12 continuously sequentially drives 
are sequentially output from the unit pixels 110 belonging to 15 the unit pixels 110 of an initial row belonging to the third 
the corresponding first group . In addition , the readout circuit group , and sequentially outputs each of the pixel signals to 
controller 23 causes the horizontal readout circuit 261 within the group signal processing circuit 223 corresponding to the 
the group signal processing circuit 221 to sequentially third group . 
output the output signals after processing , sequentially out - In addition , the readout circuit controller 23 causes each 
put from each of the corresponding column circuits 251 , to 20 of the column circuits 253 within the group signal process 
the output part 271 . ing circuit 223 to sequentially execute a process on the pixel 

In this case , the power supply controller 28 sets the power signals which are sequentially output from the unit pixels 
supplies of the components ( pixel load current source 241 , 110 belonging to the corresponding third group , and causes 
column circuit 251 , horizontal readout circuit 261 , and the horizontal readout circuit 263 within the group signal 
output part 271 ) within the group signal processing circuit 25 processing circuit 223 to sequentially output the output 
221 to be in an ON - state , in accordance with the control signals after processing , sequentially output from each of the 
signal indicating the output of the image signal in the corresponding column circuits 253 , to the output part 273 . 
sequential operating mode which is input from the readout In this case , the power supply controller 28 sets the power 
circuit controller 23 . In addition , the power supply controller supplies of the components ( pixel load current source 243 , 
28 sets the power supplies of the components ( pixel load 30 column circuit 253 , horizontal readout circuit 263 , and 
current source 242 to pixel load current source 244 , column output part 273 ) within the group signal processing circuit 
circuit 252 to column circuit 254 , horizontal readout circuit 223 to be in an ON - state . In addition , the power supply 
262 to horizontal readout circuit 264 , and output part 272 to controller 28 sets the power supplies of the components 
output part 274 ) within the group signal processing circuit ( pixel load current source 241 to pixel load current source 
222 to the group signal processing circuit 224 to be in an 35 242 and pixel load current source 244 , column circuit 251 to 
OFF - state . Thereby , the image signals based on the pixel column circuit 252 and column circuit 254 , horizontal 
signals sequentially output from the unit pixels 110 of an readout circuit 261 to horizontal readout circuit 262 and 
initial row belonging to the first group are sequentially horizontal readout circuit 264 , and output part 271 to output 
output to the outside from the output part 271 within the part 272 and output part 274 ) within the group signal 
group signal processing circuit 221 . 40 processing circuit 221 to group signal processing circuit 222 

Thereafter , after the driving of the unit pixels 110 of a and the group signal processing circuit 224 to be in an 
final row belonging to the first group is terminated , the OFF - state . Thereby , the image signals based on the pixel 
vertical readout circuit 12 continuously sequentially drives signals which are sequentially output from the unit pixels 
the unit pixels 110 of an initial row belonging to the second 110 of an initial row belonging to the third group are 
group , and sequentially outputs each of the pixel signals to 45 sequentially output to the outside from the output part 273 
the group signal processing circuit 222 corresponding to the within the group signal processing circuit 223 , subsequently 
second group . to the pixel signals which are output by the unit pixels 110 

In addition , the readout circuit controller 23 causes each of a final row of the second group . 
of the column circuits 252 within the group signal process . Thereafter , after the driving of the unit pixels 110 of a 
ing circuit 222 to sequentially execute a process on the pixel 50 final row belonging to the third group is terminated , the 
signals which are sequentially output from the unit pixels vertical readout circuit 12 continuously sequentially drives 
110 belonging to the corresponding second group , and the unit pixels 110 of an initial row belonging to the fourth 
causes the horizontal readout circuit 262 within the group group , and sequentially outputs each of the pixel signals to 
signal processing circuit 222 to sequentially output the the group signal processing circuit 224 corresponding to the 
output signals after processing , sequentially output from 55 fourth group . 
each of the corresponding column circuits 252 , to the output In addition , the readout circuit controller 23 causes each 
part 272 . of the column circuits 254 within the group signal process 

In this case , the power supply controller 28 sets the power ing circuit 224 to sequentially execute a process on the pixel 
supplies of the components ( pixel load current source 242 , signals which are sequentially output from the unit pixels 
column circuit 252 , horizontal readout circuit 262 , and 60 110 belonging to the corresponding fourth group , and causes 
output part 272 ) within the group signal processing circuit the horizontal readout circuit 264 within the group signal 
222 to be in an ON - state . In addition , the power supply processing circuit 224 to sequentially output the output 
controller 28 sets the power supplies of the components signals after processing , sequentially output from each of the 
( pixel load current source 241 and pixel load current source corresponding column circuits 254 , to the output part 274 . 
243 to pixel load current source 244 , column circuit 251 and 65 In this case , the power supply controller 28 sets the power 
column circuit 253 to column circuit 254 , horizontal readout supplies of the components ( pixel load current source 244 , 
circuit 261 and horizontal readout circuit 263 to horizontal column circuit 254 , horizontal readout circuit 264 , and 
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output part 274 ) within the group signal processing circuit corresponding to each group of the first group to the fourth 
224 to be in an ON - state . In addition , the power supply group in parallel , and sets a power supply of a component 
controller 28 sets the power supplies of the components within the group signal processing circuit 22 , operating in 
( pixel load current source 241 to pixel load current source order to output the current image signal , to be in an 
243 , column circuit 251 to column circuit 253 , horizontal 5 ON - state , and sets a power supply of a component within the 
readout circuit 261 to horizontal readout circuit 263 , and group signal processing circuit 22 , not operating in order to 
output part 271 to output part 273 ) within the group signal output the current image signal , to be in an OFF - state , when 
processing circuit 221 to the group signal processing circuit each of the unit pixels 110 is sequentially driven , and the 
223 to be in an OFF - state . Thereby , the image signals based image signals based on the pixel signals which are output 
on the pixel signals which are sequentially output from the 10 from the unit pixels 110 driven herein are sequentially 
unit pixels 110 of an initial row belonging to the fourth output from the solid - state image pickup device 100 so as to 
group are sequentially output to the outside from the output be output from the group signal processing circuits 22 
part 274 within the group signal processing circuit 224 , corresponding to the unit pixels 110 driven herein . 
subsequently to the pixel signals which are output by the unit In addition , according to the second embodiment , the 
pixels 110 of a final row of the third group . 15 solid - state image pickup device 100 is configured in which 
When the output of the image signals based on the pixel the power supply controller 28 includes an output part 

signals , output by the unit pixels 110 of a final row belonging ( output part 27 ) included in each of the group signal pro 
to the fourth group , from the output part 274 within the cessing circuits 22 , and controls an ON - state and an OFF 
group signal processing circuit 224 is terminated , the solid state of a power supply of a component within the group 
state image pickup device 100 completes the output of the 20 signal processing circuit 22 . 
image signals in the sequential operating mode . As described above , the solid - state image pickup device 

In this manner , in the sequential operating mode , as 100 of the second embodiment is also configured such that 
shown in FIG . 7C , the image signals based on the pixel the first substrate 10 having the pixel array part 11 formed 
signals which are output by the unit pixels 110 belonging to therein and the second substrate 20 having the signal pro 
each group of the first group to the fourth group are 25 cessing circuit part 21 formed therein are laminated . 
sequentially output from each of the group signal processing Thereby , in the solid - state image pickup device 100 of the 
circuit 221 to the group signal processing circuit 224 cor - second embodiment , similarly to the solid - state image 
responding to each of the unit pixels 110 . The image signals pickup device 1 of the first embodiment , each of the unit 
which are output in the sequential operating mode in this pixels 110 disposed within the pixel array part 11 can be 
solid - state image pickup device 100 are the same as the 30 divided into a plurality of groups without being limited to 
image signals which are output in the sequential operating the number , and the vertical signal line to which the unit 
mode in the solid - state image pickup device 1 of the first pixels 110 of the same column within the pixel array part 11 
embodiment . However , in the solid - state image pickup are connected can be divided into the number of groups into 
device 100 , the power supply controller 28 sets only the which the unit pixels 110 are divided . Thereby , in the 
power supply of the component within the group signal 35 solid - state image pickup device 100 of the second embodi 
processing circuit 22 operating when the image signals are ment , similarly to the solid - state image pickup device 1 of 
output to be in an ON - state , and sets the power supply of the the first embodiment , it is possible to realize a speed - up in 
component within the group signal processing circuit 22 readout of the pixel signal from each of the unit pixels 110 
which does not operate to be in an OFF - state . Therefore , in to a corresponding column circuit 25 and a reduction in 
the sequential operating mode in the solid - state image 40 power consumption . 
pickup device 100 , it is possible to obtain a further reduction In addition , in the solid - state image pickup device 100 of 
effect in power consumption based on the power supply of the second embodiment , the group signal processing circuit 
the component within the group signal processing circuit 22 , 22 corresponding to each group is also included within the 
not operating , being set to in an OFF - state , in addition to the second substrate 20 . In the solid - state image pickup device 
same effect of a reduction in power consumption as that in 45 100 of the second embodiment , in the sequential operating 
the sequential operating mode in the solid - state image mode , only the power supply of the component within the 
pickup device 1 of the first embodiment based on a reduction group signal processing circuit 22 operating when the image 
in the load of each vertical signal line . signal is output is set to be in an ON - state , and the power 

According to the second embodiment , the solid - state supply of the component within the group signal processing 
image pickup device ( solid - state image pickup device 100 ) 50 circuit 22 which does not operate is set to be in an OFF - state . 
is configured in which the second substrate 20 further Thereby , in the solid - state image pickup device 100 of the 
includes a power supply controller ( power supply controller second embodiment , in the sequential operating mode , it is 
28 ) that controls a power supply of a component within the possible to obtain the effect of a reduction in power con 
group signal processing circuit 22 in accordance with an sumption when the image signal is output based on the 
operation when the image signals are output from the 55 control of the power supply of the group signal processing 
solid - state image pickup device ( solid - state image pickup circuit 22 , in addition to the effect of a reduction in power 
device 100 ) . consumption when the image signal is output based on a 

In addition , according to the second embodiment , the reduction in the load of each vertical signal line in each 
solid - state image pickup device 100 is configured in which group . In the solid - state image pickup device 100 of the 
the power supply controller 28 sets power supplies of all the 60 second embodiment , the operation in the parallel operating 
components within the group signal processing circuit 22 to mode is also the same as the operation in the parallel 
be in an ON - state when the unit pixels 110 within each group operating mode in the solid - state image pickup device 1 of 
of the first group to the fourth group are simultaneously the first embodiment . Therefore , similarly to the solid - state 
driven , and the image signals based on the pixel signals image pickup device 1 of the first embodiment , it is possible 
which are output from the unit pixels 110 driven herein are 65 to obtain the effect of a reduction in power consumption 
output from the solid - state image pickup device 100 so as to when the image signal is output based on a reduction in the 
be output from the group signal processing circuits 22 load of each vertical signal line in each group . 
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In this manner , in the solid - state image pickup device 100 circuits 22 within the signal processing circuit part 21 

of the second embodiment , similarly to the solid - state image included in the solid - state image pickup device 1 of the first 
pickup device 1 of the first embodiment , it is possible to embodiment . That is , except for an operation corresponding 
achieve both speed - up and a reduction in power consump to the added pixel for correction , the operation of each of the 
tion based on a reduction in the load of each vertical signal 5 group signal processing circuits 22 is the same as the 
line . operation of the group signal processing circuit 22 of the 

In the configuration of the solid - state image pickup device solid - state image pickup device 1 of the first embodiment . 
100 according to the second embodiment shown in FIG . 6 , Therefore , in the following description , in order to facilitate 
a configuration is shown in which the power supply con - the description , the group signal processing circuit 22 to 
troller 28 controls the power supplies of the column circuit 10 which the pixel for correction is added is also denoted by the 
25 and the horizontal readout circuit 26 within each of the same reference numerals and signs as that of the solid - state 
group signal processing circuits 22 . However , the readout image pickup device 1 , and thus only operations correspond 
circuit controller 23 can also be configured to control the ing to the added pixel for correction will be described . 
power supplies of the column circuit 25 and the horizontal In addition , a function of driving the pixel for correction 
readout circuit 26 . In addition , instead of the power supply 15 is added to the readout circuit controller 23 . However , 
controller 28 , the readout circuit controller 23 may be except for the function of driving the pixel for correction , the 
configured to control the power supplies of all the compo readout circuit controller 23 is the same as the readout circuit 
nents within each of the group signal processing circuits 22 . controller 23 within the solid - state image pickup device 1 of 

the first embodiment . Therefore , in the following descrip 
Third Embodiment 20 tion , in order to facilitate the description , the readout circuit 

controller 23 to which the function of driving the pixel for 
Next , an example of still another configuration of a correction is added is also denoted by the same reference 

solid - state image pickup device mounted in an image pickup numerals and signs as that of the solid - state image pickup 
apparatus 8 of the present embodiment will be described . A device 1 , and thus only operations corresponding to the 
solid - state image pickup device according to the third 25 added function will be described . 
embodiment is mounted in the image pickup apparatus 8 , Similarly to the solid - state image pickup device 1 of the 
instead of the solid - state image pickup device 1 included in first embodiment , the signal processing circuit part 21 
the image pickup apparatus 8 of the present embodiment includes four group signal processing circuits 221 to 224 
shown in FIG . 1 . In the following description , the solid - state corresponding to each of the first group to the fourth group 
image pickup device according to the third embodiment is 30 of the unit pixels 110 which are divided in the pixel array 
referred to as a “ solid - state image pickup device 200 " . The part 11 . Each of the group signal processing circuit 221 to 
configuration of the solid - state image pickup device 200 the group signal processing circuit 224 includes pixels for 
according to the third embodiment includes the same con - correction , pixel load current sources , and column circuits 
figuration as that of the solid - state image pickup device 1 of having the number corresponding to the number of rows of 
the first embodiment shown in FIG . 3 . Therefore , in the 35 the unit pixels 110 disposed within the pixel array part 11 , 
following description , in the respective components of the and a horizontal readout circuit and an output part common 
solid - state image pickup device 200 according to the third to the respective column circuits . That is , each of the group 
embodiment , the same components as those of the solid signal processing circuit 221 to the group signal processing 
state image pickup device 1 of the first embodiment are circuit 224 includes four pixels for correction , four pixel 
denoted by the same reference numerals and signs as those 40 load current sources , and four column circuits corresponding 
of the solid - state image pickup device 1 , and thus a detailed to each column of the unit pixels 110 disposed in four rows 
description of each component will not be given . within the pixel array part 11 , one horizontal readout circuit 

FIG . 8 is a block diagram illustrating a schematic con - and one output part . 
figuration of the solid - state image pickup device 200 accord - More specifically , the group signal processing circuit 221 
ing to the third embodiment . Similarly to the solid - state 45 corresponding to the first group in the pixel array part 11 
image pickup device 1 of the first embodiment , the solid includes four pixels for correction ( pixel for correction 2911 
state image pickup device 200 of the third embodiment is to pixel for correction 2914 ) , four pixel load current sources 
also configured such that two substrates ( chips ) of a first 241 , and four column circuits 251 corresponding to the unit 
substrate 10 and a second substrate 20 are laminated , and pixels 110 of four rows , respectively , belonging to the first 
that the first substrate 10 and the second substrate 20 are 50 group , the horizontal readout circuit 261 , and the output part 
bonded ( connected ) to each other through an inter - substrate 271 . In addition , the group signal processing circuit 222 
connecting portion 30 . The solid - state image pickup device corresponding to the second group in the pixel array part 11 
200 of the third embodiment shown in FIG . 8 includes the includes four pixels for correction ( pixel for correction 2921 
first substrate 10 including a pixel array part 11 , a vertical to pixel for correction 2924 ) , four pixel load current sources 
readout circuit 12 and a pixel controller 13 , and the second 55 242 , and four column circuits 252 corresponding to the unit 
substrate 20 including a signal processing circuit part 21 and pixels 110 of four rows , respectively , belonging to the 
a readout circuit controller 23 . second group , the horizontal readout circuit 262 , and the 

The solid - state image pickup device 200 of the third output part 272 . In addition , the group signal processing 
embodiment has a configuration in which a pixel for per circuit 223 corresponding to the third group in the pixel 
forming correction ( hereinafter , referred to as a " pixel for 60 array part 11 includes four pixels for correction ( pixel for 
correction " ) corresponding to each of the column circuits 25 correction 2931 to pixel for correction 2934 ) , four pixel load 
is added to each of the group signal processing circuits 22 current sources 243 , and four column circuits 253 corre 
within the signal processing circuit part 21 included in the sponding to the unit pixels 110 of four rows , respectively , 
solid - state image pickup device 1 of the first embodiment belonging to the third group , the horizontal readout circuit 
shown in FIG . 3 . However , except for the addition of the 65 263 , and the output part 273 . In addition , the group signal 
pixel for correction , each of the group signal processing processing circuit 224 corresponding to the fourth group in 
circuits 22 is the same as each of the group signal processing the pixel array part 11 includes four pixels for correction 
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( pixel for correction 2941 to pixel for correction 2944 ) , four circuits 22 , and can also simultaneously output the control 
pixel load current sources 244 , and four column circuits 254 signal to all the pixels for correction 29 . 
corresponding to the unit pixels 110 of four rows , respec The readout circuit controller 23 drives the pixels for 
tively , belonging to the fourth group , the horizontal readout correction 29 within each of the group signal processing 
circuit 264 , and the output part 274 . 5 circuits 22 before the solid - state image pickup device 200 

In the following description , in a case where the pixel for outputs the image signals based on the pixel signals in each 
correction 2911 to the pixel for correction 2914 within the operating mode , and causes the column circuit 25 within the 
group signal processing circuit 221 are not distinguished group signal processing circuit 22 to perform a process on 

from each other , these pixels for correction are referred to as the pixels signal for correction . The readout circuit control 
the " pixels for correction 291 ” . In addition , in a case where 10 ler 23 corrects each of the column circuits 25 so that 

respective output signals after a process has been performed the pixel for correction 2921 to the pixel for correction 2924 on the pixels signal for correction become the same as each within the group signal processing circuit 222 are not other . distinguished from each other , these pixels for correction are In the correction of the column circuit 25 by the readout 
referred to as the “ pixels for correction 292 " . In addition , in 15 circuit controller 23 . for example , initially , the output signal 
a case where the pixel for correction 2931 to the pixel for of each of the column circuits 25 is read out , and a correction correction 2934 within the group signal processing circuit value for performing correction so that each of the column 
223 are not distinguished from each other , these pixels for circuits 25 outputs the same output signal is calculated on 
correction are referred to as the “ pixels for correction 293 ” . the basis of the output signals which are read out from all the 
In addition , in a case where the pixel for correction 2941 to 20 column circuits 25 . The readout circuit controller 23 controls 
the pixel for correction 2944 within the group signal pro each of the column circuits 25 in accordance with the 
cessing circuit 224 are not distinguished from each other , calculated correction value , when the image signal based on 
these pixels for correction are referred to as the “ pixels for the pixel signal is output in each operating mode , that is , 
correction 294 ” . In addition , in a case where the pixel for when each of the column circuits 25 is caused to perform a 
correction 2911 to the pixel for correction 2914 within the 25 process on the pixel signal which is output by the unit pixel 
group signal processing circuit 221 , the pixel for correction 110 . Thereby , the solid - state image pickup device 200 can 
2921 to the pixel for correction 2924 within the group signal output an image signal in which the reference level of the 
processing circuit 222 , the pixel for correction 2931 to the pixel signal which is output by each of the unit pixels 110 is 
pixel for correction 2934 within the group signal processing corrected 
circuit 223 , and the pixel for correction 2941 to the pixel for 30 With such a configuration , in the solid - state image pickup 
correction 2944 within the group signal processing circuit device 200 of the third embodiment , before the image signal 
224 are not distinguished from each other , these pixels for based on the pixel signal which is output by the unit pixel 
correction are referred to as the “ pixels for correction 29 ” . 110 is output in each operating mode , the level of the output 

The pixels for correction 29 within each of the group signal which is output by the column circuit 25 within each 
signal processing circuits 22 are pixels , having the same 35 of the group signal processing circuits 22 is corrected . 
configuration as that of the unit pixel 110 , which output a Thereby , in the solid - state image pickup device 200 of the 
pixel signal for correction for correcting the column circuit third embodiment , even in a case where the vertical signal 
25 included in each of the group signal processing circuits line to which the unit pixels 110 of the same column within 
22 , in accordance with a control signal which is input from the pixel array part 11 is connected is divided for each of the 
the readout circuit controller 23 . However , the unit pixel 110 40 groups into which the unit pixels 110 are divided , it is 
outputs a pixel signal based on subject light , whereas the possible to reduce a difference in level between the output 
pixel for correction 29 outputs a pixel signal for correction , signals which are output by the column circuit 25 within the 
based on the voltage value of a reference voltage which is set group signal processing circuit 22 corresponding to each 
in advance , to a corresponding vertical signal line . Thereby , group . Thereby , it is possible to suppress a difference in level 
the pixel signal for correction based on the voltage value 45 between the respective regions ( groups ) obtained by divid 
which is set in advance is input to each of the corresponding ing the unit pixels 110 in an image ( still image or moving 
column circuits 25 . In this case , the pixel load current source image ) which is generated by the image pickup apparatus 8 
24 within each of the group signal processing circuits 22 also having the solid - state image pickup device 200 of the third 
operates as the load of a transistor of an amplification part embodiment mounted therein . 
included within the pixel for correction 29 connected to a 50 Next , the pixel for correction 29 included in each of the 
corresponding vertical signal line . The details of this pixel group signal processing circuits 22 within the solid - state 
for correction 29 will be described later . image pickup device 200 of the third embodiment will be 

The readout circuit controller 23 controls the pixel con - described . The pixel for correction 29 outputs a pixel signal 
troller 13 included in the first substrate 10 , and the column for correction based on the voltage value of a reference 
circuit 25 and the horizontal readout circuit 26 included in 55 voltage which is set in advance , instead of the pixel signal 
each of the group signal processing circuits 22 within the based on the photoelectric conversion signal obtained by 
signal processing circuit part 21 , in accordance with the photoelectrically converting the incident subject light by the 
operating mode when the solid - state image pickup device photoelectric conversion part PD within the unit pixel 110 
200 reads out a pixel signal to output the read - out signal as shown in FIG . 4 . Therefore , the pixel for correction 29 
an image signal . In addition , the readout circuit controller 23 60 includes the same configuration as that of the unit pixel 110 . 
drives the pixels for correction 29 within each of the group Therefore , in the following description , in the respective 
signal processing circuits 22 similarly to the vertical readout components of the pixel for correction 29 , the same com 
circuit 12 , and reads out ( outputs ) the pixel signal for ponents as those of the unit pixel 110 are denoted by the 
correction , output by each of the pixel for corrections 29 , to same reference numerals and signs as those of the unit pixel 
a corresponding column circuit 25 . The readout circuit 65 110 , and the description thereof will be given . 
controller 23 can output a control signal for driving the pixel FIG . 9 is a circuit diagram illustrating a schematic con 
for correction 29 for each of the group signal processing figuration of the pixel for correction 29 within the signal 
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processing circuit part 21 of the solid - state image pickup sponding column circuit 25 to the vertical signal line 40 to 
device 200 of the third embodiment . FIG . 9 shows one pixel which a corresponding column circuit 25 is connected . 
for correction 29 . In addition , according to the third embodiment , the solid 

In FIG . 9 , the pixel for correction 29 includes a transfer state image pickup device 200 is configured in which each 
transistor M1 , a charge accumulation unit FD , a pixel reset 5 of the column circuits 25 , included in each of the group 
transistor M2 , an amplification transistor M3 , and a selection signal processing circuits 22 is corrected using the pixel 
transistor M4 . The pixel for correction 29 has the photo - signal for correction which is output by a corresponding 
electric conversion part PD included in the unit pixel 110 pixel for correction 29 , before the image signal is output 
omitted therein , and causes the voltage value of a reference from the solid - state image pickup device 200 . 
voltage Vtest which is set in advance to act on the voltage 10 As described above , the solid - state image pickup device 
value of signal charge obtained by photoelectrically con - 200 of the third embodiment is also configured such that the 
verting the incident subject light visible light ) by the first substrate 10 having the pixel array part 11 formed 
photoelectric conversion part PD . The pixel for correction therein and the second substrate 20 having the signal pro 
29 converts the voltage value of the reference voltage Vtest cessing circuit part 21 formed therein are laminated . 
into a pixel signal for correction , and outputs the converted 15 Thereby , in the solid - state image pickup device 200 of the 
voltage value to the vertical signal line 40 . third embodiment , similarly to the solid - state image pickup 

The transfer transistor M1 transfers the voltage value of device 1 of the first embodiment , each of the unit pixels 110 
the reference voltage Vtest to the gate terminal of the disposed within the pixel array part 11 can be divided into 
amplification transistor M3 in accordance with a control a plurality of groups without being limited to the number , 
signal QTX which is input from the readout circuit controller 20 and the vertical signal line to which the unit pixels 110 of the 
23 . Thereby , the voltage value of the reference voltage Vtest same column within the pixel array part 11 are connected 
transferred by the transfer transistor M1 is accumulated in can be divided into the number of groups into which the unit 
the charge accumulation unit FD . pixels 110 are divided . Thereby , in the solid - state image 

The charge accumulation unit FD is a capacitor associated pickup device 200 of the third embodiment , similarly to the 
with a node connected to the gate terminal of the amplifi - 25 solid - state image pickup device 1 of the first embodiment , it 
cation transistor M3 , and is denoted by a symbol of a is possible to obtain a speed - up in readout of the pixel signal 
capacitor in the schematic configuration of the pixel for from each of the unit pixels 110 to a corresponding column 
correction 29 shown in FIG . 9 . circuit 25 and a reduction in power consumption , and the 

The amplification transistor M3 outputs a signal voltage effect of a reduction in power consumption when the image 
based on the voltage value of the reference voltage Vtest 30 signal is output based on a reduction in the load of each 
transferred to the gate terminal by the transfer transistor M1 , vertical signal line in each group . 
that is , the voltage value of the reference voltage Vtest In addition , in the solid - state image pickup device 200 of 
accumulated in the charge accumulation unit FD . In this the third embodiment , the group signal processing circuit 22 
case , the amplification transistor M3 outputs a signal voltage corresponding to each group is also included within the 
obtained by amplifying the voltage value of the reference 35 second substrate 20 . In the solid - state image pickup device 
voltage Vtest accumulated in the charge accumulation unit 200 of the third embodiment , the pixel for correction 29 is 
FD , in accordance with the current value of the pixel load included within each of the group signal processing circuits 
current source 24 connected to a corresponding vertical 22 . Thereby , in the solid - state image pickup device 200 of 
signal line 40 . the third embodiment , it is possible to reduce a difference in 

The selection transistor M4 outputs the signal voltage 40 level between the output signals which are output by the 
which is output from the amplification transistor M3 , as a column circuit 25 within each of the group signal processing 
pixel signal for correction , to the vertical signal line 40 , in circuits 22 , and to suppress a difference in level the respec 
accordance with a control signal PSEL which is input from tive groups in the image signal which is output by division 
the readout circuit controller 23 . Thereby , the pixel signal for of the unit pixels 110 into groups . It is preferable that the 
correction based on the voltage value of the reference 45 output signals from each of the column circuits 25 based on 
voltage Vtest is read out to the vertical signal line 40 in a the pixel signal for correction which is output by the pixel 
state where the signal corresponds to a pixel signal which is for correction 29 included within each of the group signal 
output by the unit pixel 110 . processing circuits 22 be read out multiple times , and that a 

The pixel reset transistor M2 resets the voltage value of correction value be calculated on the basis of each of the 
the reference voltage Vtest within the pixel for correction 29 50 output signals . Thereby , it is possible to reduce the influence 
to a power supply voltage VDD , in accordance with a of a random variation in the pixel signal for correction which 
control signal QRST which is input from the readout circuit is output by the pixel for correction 29 . Thereby , for 
controller 23 . example , it is possible to improve the accuracy of correction 

With such a configuration , the pixel signal for correction such as the suppression of the influence of noise on the 
based on the voltage value of the reference voltage Vtest 55 output signal which is output by the same column circuit 25 . 
within the pixel for correction 29 is input to a corresponding In this manner , in the solid - state image pickup device 200 
column circuit 25 . of the third embodiment , similarly to the solid - state image 

The operation of the pixel for correction 29 shown in FIG . pickup device 1 of the first embodiment , it is possible to 
9 is the same as the operation of the unit pixel 110 . achieve both speed - up and a reduction in power consump 
Therefore , a detailed description of the operation of the pixel 60 tion based on a reduction in the load of each vertical signal 
for correction 29 will not be given . line . In addition , in the solid - state image pickup device 200 

According to the third embodiment , the solid - state image of the third embodiment , a difference in level between the 
pickup device ( solid - state image pickup device 200 ) is column circuits 25 corresponding to the group signal pro 
configured in which the group signal processing circuit 22 cessing circuit 22 within each divided vertical signal line is 
further includes a pixel for correction ( pixel for correction 65 suppressed , and thus the image pickup apparatus 8 having 
29 ) that corresponds to each of the column circuits 25 , and the solid - state image pickup device 200 of the third embodi 
outputs a pixel signal for correction for correcting a corre ment mounted therein can generate a satisfactory image . 
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In the solid - state image pickup device 200 of the third is formed within the second substrate 20 , and the pixel for 
embodiment shown in FIG . 8 , a description has been given correction 29 is easily blocked . With such a configuration , in 
of a configuration in which one pixel for correction 29 is the solid - state image pickup device 200 of the third embodi 
included for each column circuit 25 within each of the group ment , the same configuration is obtained as the configuration 
signal processing circuits 22 . However , the number of pixels 5 in which the optical black ( OB ) region is provided for each 
for correction 29 corresponding to each of the column group dividing the region of the unit pixels 110 within the 
circuits 25 is not limited to the configuration shown in FIG . pixel array part 11 , that is , even in the region of the central 
8 , that is , one . For example , it is also possible to form a portion of the pixel array part 11 . However , in a method 
configuration in which a plurality of pixels for correction 29 ( manufacturing process ) of manufacturing a semiconductor 
are included in one column circuit 25 . In this case , the 10 device , since a larger number of processes are required for 
readout circuit controller 23 can correct each of the column forming the photoelectric conversion part PD , it is consid 
circuits 25 on the basis of each of the pixels signal for e red that the configuration shown in FIG . 9 predominates in 
correction which are output by a plurality of corresponding the pixel for correction 29 . Even in this configuration , the 
pixels for correction 29 , and can reduce the influence of a pixel signal for correction which is output by the pixel for 
fixed variation in the pixel for correction 29 itself . Thereby , 15 correction 29 can be processed similarly to the pixel signal 
for example , it is possible to improve the accuracy of which is output by the unit pixel 110 in the optical black 
correction such as the suppression of the influence of noise ( OB ) region . 
on the output signal which is output by the column circuit 25 In the solid - state image pickup device 1 of the first 
in accordance with each of the pixels signal for correction embodiment , the solid - state image pickup device 100 of the 
used in the calculation of a correction value . In a case where 20 second embodiment , and the solid - state image pickup device 
a plurality of pixels for correction 29 are included in one 200 of the third embodiment , a description has been given 
column circuit 25 , it is considered that the number of rows of a configuration in which each of the group signal pro 
of the unit pixels 110 disposed within a group to which this cessing circuits 22 includes each component separately . 
column circuit 25 corresponds is set to the maximum However , some of the components of each of the group 
number of pixels for correction 29 included within the group 25 signal processing circuits 22 can also be configured to be 
signal processing circuit 22 , but the number can be deter - used in common . 
mined within a range capable of disposing the pixels for 
correction 29 within the group signal processing circuit 22 Fourth Embodiment 
for each of a plurality of rows of the unit pixels 110 disposed 
within a group . 30 Next , an example of still another configuration of the 

The correction of the column circuit 25 by the readout solid - state image pickup device mounted in the image 
circuit controller 23 can be performed whenever the solid pickup apparatus 8 of the present embodiment will be 
state image pickup device 200 outputs the image signals described . A solid - state image pickup device according to 
based on the pixel signals in each operating mode , that is , the fourth embodiment is mounted in the image pickup 
every time before the solid - state image pickup device 200 35 apparatus 8 , instead of the solid - state image pickup device 
outputs an image signal of each frame . However , for 1 included in the image pickup apparatus 8 of the present 
example , a storage unit that holds a correction value is embodiment shown in FIG . 1 . In the following description , 
included within the readout circuit controller 23 , and thus the solid - state image pickup device according to the fourth 
the column circuit 25 can also be corrected at a timing which embodiment is referred to as a “ solid - state image pickup 
is set in advance . For example , when the image pickup 40 device 300 " . The configuration of the solid - state image 
apparatus 8 having the solid - state image pickup device 200 pickup device 300 according to the fourth embodiment 
of the third embodiment mounted therein is started up , when includes the same configuration as that of the solid - state 
the operating mode of the solid - state image pickup device image pickup device 100 of the second embodiment shown 
200 is changed , or at a periodic timing which is set in in FIG . 6 . Therefore , in the following description , in the 
advance , a configuration can also be used in which the 45 respective components of the solid - state image pickup 
correction value held in the readout circuit controller 23 is device 300 according to the fourth embodiment , the same 
updated . components as those of the solid - state image pickup device 

In addition , in the configuration of the pixel for correction 100 of the second embodiment are denoted by the same 
29 shown in FIG . 9 , a description has been given of a reference numerals and signs as those of the solid - state 
configuration similar to that of the unit pixel 110 in which 50 image pickup device 100 , and thus a detailed description of 
the photoelectric conversion part PD is omitted from the each component will not be given . 
component of the unit pixel 110 , and instead , the voltage FIG . 10 is a block diagram illustrating a schematic 
value of the reference voltage Vtest which is set in advance configuration of a second substrate 20 of the solid - state 
is transferred to the gate terminal of the amplification image pickup device 300 according to the fourth embodi 
transistor M3 by the transfer transistor M1 . However , the 55 ment . Similarly to the solid - state image pickup device 1 of 
configuration of the pixel for correction 29 is not limited to the first embodiment , the solid - state image pickup device 
the configuration shown in FIG . 9 . For example , the pixel for 300 of the fourth embodiment is also configured such that 
correction 29 can also be formed to have the same configu two substrates ( chips ) of a first substrate 10 and a second 
ration as that of the unit pixel 110 , that is , the configuration substrate 20 are laminated , and that the first substrate 10 and 
in which the photoelectric conversion part PD is included . 60 the second substrate 20 are bonded ( connected ) to each other 
Thereby , in the solid - state image pickup device 200 of the through an inter - substrate connecting portion 30 . The con 
third embodiment , similarly to the pixel signals which are figuration of the first substrate 10 in the solid - state image 
output by the unit pixels 110 in multiple rows of optical pickup device 300 of the fourth embodiment is the same as 
black ( OB ) regions blocked constantly , the pixel signal for the configuration of the first substrate 10 of the solid - state 
correction which is output by the pixel for correction 29 can 65 image pickup device 1 of the first embodiment , the solid 
be used in order to correct a fluctuation in the black level of state image pickup device 100 of the second embodiment , 
the pixel signal . This is because the pixel for correction 29 and the solid - state image pickup device 200 of the third 
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embodiment . Therefore , FIG . 10 shows only the configura - With such a configuration , in the solid - state image pickup 
tion of the second substrate 20 of the solid - state image device 300 of the fourth embodiment , similarly to the 
pickup device 300 of the fourth embodiment . solid - state image pickup device 1 of the first embodiment , 

The second substrate 20 of the solid - state image pickup the solid - state image pickup device 100 of the second 
device 300 of the fourth embodiment shown in FIG . 10 5 embodiment , and the solid - state image pickup device 200 of 
includes a signal processing circuit part 21 , a readout circuit the third embodiment , it is possible to achieve both a 
controller 23 , and a power supply controller 28 . The second speed - up in readout of the pixel signal from the unit pixel 
substrate 20 of the solid - state image pickup device 300 of 110 to the column circuit 25 and a reduction in power 
the fourth embodiment has a configuration in which the consumption , and the speed - up of the solid - state image 
group signal processing circuits 22 included in the signal 10 pickup device 300 based on the image signals processed by 
processing circuit part 21 share the horizontal readout circuit each of the column circuits 25 being output in parallel . In 
26 in the configuration of the solid - state image pickup addition , in the solid - state image pickup device 300 of the 
device 100 of the second embodiment shown in FIG . 6 . fourth embodiment , since the horizontal readout circuit 26 is 
More specifically , in this configuration , the group signal shared by the respective group signal processing circuits 22 , 
processing circuit 221 and the group signal processing 15 it is possible to further reduce a circuit scale than in the 
circuit 222 share a horizontal readout circuit , and the group solid - state image pickup device 1 of the first embodiment , 
signal processing circuit 223 and the group signal processing the solid - state image pickup device 100 of the second 
circuit 224 share a horizontal readout circuit . embodiment , and the solid - state image pickup device 200 of 

In the following description , the horizontal readout circuit the third embodiment . 
shared by the group signal processing circuit 221 and the 20 Next , an operating mode will be described in which the 
group signal processing circuit 222 is referred to as a solid - state image pickup device 300 of the fourth embodi 
“ horizontal readout circuit 2612 ” , and the horizontal readout ment reads out a pixel signal to output the read - out signal as 
circuit shared by the group signal processing circuit 222 and an image signal . FIGS . 11A to 11C are diagrams illustrating 
the group signal processing circuit 223 is referred to as a a method of reading out a pixel signal in the solid - state 
“ horizontal readout circuit 2634 ” . 25 image pickup device 300 of the fourth embodiment . 

Except for sharing the horizontal readout circuit 26 , each In the solid - state image pickup device 300 of the fourth 
of the group signal processing circuits 22 is the same as the embodiment , as shown in FIG . 11A , the regions of all the 
group signal processing circuit 22 included in the solid - state unit pixels 110 disposed within the pixel array part 11 are 
image pickup device 100 of the second embodiment , that is , also divided into four groups of a first group to a fourth 
the operations of the group signal processing circuits 22 are 30 group . Therefore , in the solid - state image pickup device 300 
the same as each other . Therefore , in the following descrip - of the fourth embodiment , similarly to the solid - state image 
tion , in order to facilitate the description , the same compo - pickup device 1 of the first embodiment , the solid - state 
nents as those of the group signal processing circuit 22 image pickup device 100 of the second embodiment , and the 
included in the solid - state image pickup device 100 of the solid - state image pickup device 200 of the third embodi 
second embodiment will not be described below . In a case 35 ment , it is possible to output the image signals in two 
where the horizontal readout circuit 2612 shared by the operating modes of the parallel operating mode and the 
group signal processing circuit 221 and the group signal sequential operating mode . 
processing circuit 222 and the horizontal readout circuit FIG . 11B schematically shows the transition of a row of 
2634 shared by the group signal processing circuit 222 and the unit pixels 110 in the parallel operating mode , and FIG . 
the group signal processing circuit 223 are not distinguished 40 11C schematically shows the transition of a row of the unit 
from each other , these circuits are referred to as the “ hori - pixels 110 in the sequential operating mode . In the solid 
zontal readout circuits 26 ” . state image pickup device 300 , similarly to the solid - state 

The power supply controller 28 controls the power supply image pickup device 100 of the second embodiment , the 
of each of the group signal processing circuits 22 within the power supply controller 28 controls the power supply of the 
signal processing circuit part 21 , in accordance with control 45 group signal processing circuit 22 in accordance with the 
from the readout circuit controller 23 , that is , in accordance operating mode . In FIGS . 11B and 11C , the horizontal axis 
with the operating mode when the solid - state image pickup represents a time at which the solid - state image pickup 
device 300 reads out a pixel signal to output read - out the device 300 outputs the image signal based on the pixel signal 
signal as an image signal . In this case , the power supply which is output by each of the unit pixels 110 , and the 
controller 28 controls only the power supplies of the pixel 50 vertical axis represents a row of the unit pixels 110 in which 
load current source 24 , the column circuit 25 and the output the solid - state image pickup device 300 outputs the image 
part 27 included in the group signal processing circuit 22 signal based on the pixel signal . 
operating when the solid - state image pickup device 300 In a method of reading out a pixel signal in the parallel 
outputs a current image signal , and only the power supply of operating mode shown in FIG . 11B , the power supply 
the horizontal readout circuit 26 shared by the respective 55 controller 28 sets the power supplies of components within 
group signal processing circuits 22 , to be in an ON - state . all the group signal processing circuits 22 to be in an 

The horizontal readout circuit 26 shared by the respective ON - state . In the operation of the parallel operating mode in 
group signal processing circuits 22 sequentially reads out the the solid - state image pickup device 300 , one horizontal 
output signal after processing which is output from a cor - readout circuit 26 shared by two group signal processing 
responding column circuits 25 , and sequentially outputs the 60 circuits 22 simultaneously sequentially reads out the output 
read - out signal to a corresponding output parts 27 . signals after processing which are output from the column 

The output part 27 within each of the group signal circuit 25 within the shared group signal processing circuit 
processing circuits 22 outputs the output signal after pro 22 , and sequentially outputs the read - out signals to corre 
cessing which is sequentially input from a corresponding sponding output parts 27 . Except for a difference between 
column circuit 25 by a corresponding horizontal readout 65 such operations , the operation of the parallel operating mode 
circuit 26 , as an image signal , to the outside of the solid - state in the solid - state image pickup device 300 is the same as the 
image pickup device 300 . operation of the parallel operating mode in the solid - state 
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image pickup device 1 of the first embodiment , the solid ing circuit 221 to sequentially execute a process ( here , 
state image pickup device 100 of the second embodiment , analog digital conversion process ) on the pixel signals which 
and the solid - state image pickup device 200 of the third are sequentially output from the unit pixels 110 belonging to 
embodiment . Therefore , a detailed description of the opera the corresponding first group . In addition , the readout circuit 
tion of the parallel operating mode in the solid - state image 5 controller 23 causes the horizontal readout circuit 2612 
pickup device 300 will not be given . shared by the group signal processing circuit 221 and the 

Subsequently , a method of reading out a pixel signal in the group signal processing circuit 222 to sequentially output 
sequential operating mode shown in FIG . 11C will be the output signals after processing , sequentially output from 
described . In the method of reading out a pixel signal in the each of the corresponding column circuits 251 within the 
sequential operating mode of the solid - state image pickup 10 group signal processing circuit 221 , to the output part 271 . 
device 300 , similarly to the solid - state image pickup device In this case , the power supply controller 28 sets the power 
100 of the second embodiment , the power supply controller supply of a component operating when the image signal of 
28 controls only the power supply of the group signal the first group is output , to be in an ON - state , and sets the 
processing circuit 22 operating when a current image signal power supply of a component operating when the image 
is output , to be in an ON - state . 15 signals of the second group to the fourth group are output , 
More specifically , in a period in which the solid - state to be in an OFF - state , in accordance with the control signal 

image pickup device 300 outputs the image signal of the first indicating the output of the image signal in the sequential 
group , as shown in FIG . 11B , the power supply controller 28 operating mode which is input from the readout circuit 
controls only the power supplies of the pixel load current controller 23 . More specifically , the power supply controller 
source 241 , the column circuit 251 and the output part 271 20 28 sets only the power supplies of the pixel load current 
included in the group signal processing circuit 221 , and only source 241 , the column circuit 251 and the output part 271 
the power supply of the horizontal readout circuit 2612 included in the group signal processing circuit 221 , and only 
shared by the group signal processing circuit 221 and the the power supply of the horizontal readout circuit 2612 
group signal processing circuit 222 , to be in an ON - state . In shared by the group signal processing circuit 221 and the 
addition , in a period in which the solid - state image pickup 25 group signal processing circuit 222 , to be in an ON - state . In 
device 300 outputs an image signal of the second group , as addition , the power supply controller 28 sets the power 
shown in FIG . 11B , the power supply controller 28 controls supplies of the pixel load current source 242 , the column 
only the power supplies of the pixel load current source 242 , circuit 252 and the output part 272 included in the group 
the column circuit 252 and the output part 272 included in signal processing circuit 222 , to be in an OFF - state . In 
the group signal processing circuit 222 , and only the power 30 addition , the power supply controller 28 sets the power 
supply of the horizontal readout circuit 2612 shared by the supplies of the pixel load current source 243 , the column 
group signal processing circuit 221 and the group signal circuit 253 and the output part 273 included in the group 
processing circuit 222 , to be in an ON - state . In addition , in signal processing circuit 223 , and the power supplies of the 
a period in which the solid - state image pickup device 300 pixel load current source 244 , the column circuit 254 and the 
output an image signal of the third group , as shown in FIG . 35 output part 274 included in the group signal processing 
11B , the power supply controller 28 controls only the power circuit 224 , and the power supply of the horizontal readout 
supplies of the pixel load current source 243 , the column circuit 2634 shared by the group signal processing circuit 
circuit 253 and the output part 273 included in the group 223 and the group signal processing circuit 224 , to be in an 
signal processing circuit 223 , and only the power supply of OFF - state . 
the horizontal readout circuit 2634 shared by the group 40 Thereby , the image signals based on the pixel signals 
signal processing circuit 223 and the group signal processing which are sequentially output from the unit pixels 110 of an 
circuit 224 , to be in an ON - state . In addition , in a period in initial row belonging to the first group are sequentially 
which the solid - state image pickup device 300 output an output to the outside from the output part 271 within the 
image signal of the fourth group , as shown in FIG . 11B , the group signal processing circuit 221 . 
power supply controller 28 controls only the power supplies 45 Thereafter , after the driving of the unit pixels 110 of a 
of the pixel load current source 244 , the column circuit 254 final row belonging to the first group is terminated , the 
and the output part 274 included in the group signal pro - vertical readout circuit 12 continuously sequentially drives 
cessing circuit 224 , and only the power supply of the the unit pixels 110 of an initial row belonging to the second 
horizontal readout circuit 2634 shared by the group signal group , and sequentially outputs each of the pixel signals to 
processing circuit 223 and the group signal processing 50 the group signal processing circuit 222 corresponding to the 
circuit 224 , to be in an ON - state . second group . 
When the solid - state image pickup device 300 starts to In addition , the readout circuit controller 23 causes each 

read out the image signal in the sequential operating mode , of the column circuits 252 within the group signal process 
the readout circuit controller 23 outputs a control signal i ng circuit 222 to sequentially execute a process on the pixel 
indicating the output of the image signal in the sequential 55 signals which are sequentially output from the unit pixels 
operating mode to the pixel controller 13 and the power 110 belonging to the corresponding second group . In addi 
supply controller 28 . Thereby , the pixel controller 13 tion , the readout circuit controller 23 causes the horizontal 
instructs the vertical readout circuit 12 to sequentially drive readout circuit 2612 shared by the group signal processing 
the unit pixels 110 belonging to four groups , and to sequen - circuit 221 and the group signal processing circuit 222 to 
tially read out the pixel signals . The vertical readout circuit 60 sequentially output the output signals after processing , 
12 sequentially drives the unit pixels 110 of an initial row sequentially output from each of the corresponding column 
belonging to first group in accordance with this instruction , circuits 252 within the group signal processing circuit 222 , 
and sequentially output each of the pixel signals to the group to the output part 272 . 
signal processing circuit 221 corresponding to the first in this case , the power supply controller 28 sets the power 
group . 65 supply of a component operating when the image signal of 

In addition , the readout circuit controller 23 causes each the second group is output , to be in an ON - state , and sets the 
of the column circuits 251 within the group signal process power supply of a component operating when the image 
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signals of the second group and the third group to the fourth source 241 , the column circuit 251 and the output part 271 
group are output , to be in an OFF - state . More specifically , included in the group signal processing circuit 221 , the 
the power supply controller 28 sets only the power supplies power supplies of the pixel load current source 242 , the 
of the pixel load current source 242 , the column circuit 252 column circuit 252 and the output part 272 included in the 
and the output part 272 included in the group signal pro - 5 group signal processing circuit 222 , and the power supply of 
cessing circuit 222 , and only the power supply of the the horizontal readout circuit 2612 shared by the group 
horizontal readout circuit 2612 shared by the group signal signal processing circuit 221 and the group signal processing 
processing circuit 221 and the group signal processing circuit 222 , to be in an OFF - state . 
circuit 222 , to be in an ON - state . In addition , the power Thereby , the image signals based on the pixel signals 
supply controller 28 sets the power supplies of the power 10 which are sequentially output from the unit pixels 110 of an 
supplies of the pixel load current source 241 , the column initial row belonging to the third group are sequentially 
circuit 251 and the output part 271 included in the group output to the outside from the output part 273 within the 
signal processing circuit 221 , to be in an OFF - state . In group signal processing circuit 223 , subsequently to the 
addition , the power supply controller 28 sets the power pixel signals which are output by the unit pixels 110 of a 
supplies of the pixel load current source 243 , the column 15 final row of the second group . 
circuit 253 and the output part 273 included in the group Thereafter , after the driving of the unit pixels 110 of a 
signal processing circuit 223 , and the power supplies of the final row belonging to the third group is terminated , the 
pixel load current source 244 , the column circuit 254 and the vertical readout circuit 12 continuously sequentially drives 
output part 274 included in the group signal processing the unit pixels 110 of an initial row belonging to the fourth 
circuit 224 , and the power supply of the horizontal readout 20 group , and sequentially outputs each of the pixel signals to 
circuit 2634 shared by the group signal processing circuit the group signal processing circuit 224 corresponding to the 
223 and the group signal processing circuit 224 , to be in an fourth group . 
OFF - state . In addition , the readout circuit controller 23 causes each 

Thereby , the image signals based on the pixel signals of the column circuits 254 within the group signal process 
which are sequentially output from the unit pixels 110 of an 25 ing circuit 224 to sequentially execute a process on the pixel 
initial row belonging to the second group are sequentially signals which are sequentially output from the unit pixels 
output to the outside from the output part 272 within the 110 belonging to the corresponding fourth group . In addi 
group signal processing circuit 222 , subsequently to the tion , the readout circuit controller 23 causes the horizontal 
pixel signals which are output by the unit pixels 110 of a readout circuit 2634 shared by the group signal processing 
final row of the first group . 30 circuit 223 and the group signal processing circuit 224 to 

Thereafter , after the driving of the unit pixels 110 of a sequentially output the output signals after processing , 
final row belonging to the second group is terminated , the sequentially output from each of the corresponding column 
vertical readout circuit 12 continuously sequentially drives circuits 254 within the group signal processing circuit 224 , 
the unit pixels 110 of an initial row belonging to the third to the output part 274 . 
group , and sequentially outputs each of the pixel signals to 35 In this case , the power supply controller 28 sets the power 
the group signal processing circuit 223 corresponding to the supply of a component operating when the image signal of 
third group . the fourth group is output , to be in an ON - state , and sets the 

In addition , the readout circuit controller 23 causes each power supply of a component operating when the image 
of the column circuits 253 within the group signal process - signals of the first group to the third group are output , to be 
ing circuit 223 to sequentially execute a process on the pixel 40 in an OFF - state . More specifically , the power supply con 
signals which are sequentially output from the unit pixels troller 28 sets only the power supplies of the pixel load 
110 belonging to the corresponding third group . In addition , current source 244 , the column circuit 254 and the output 
the readout circuit controller 23 causes the horizontal read part 274 included in the group signal processing circuit 224 , 
out circuit 2634 shared by the group signal processing and only the power supply of the horizontal readout circuit 
circuit 223 and the group signal processing circuit 224 to 45 2634 shared by the group signal processing circuit 223 and 
sequentially output the output signals after processing , the group signal processing circuit 224 , to be in an ON - state . 
sequentially output from each of the corresponding column In addition , the power supply controller 28 sets the power 
circuits 253 within the group signal processing circuit 223 , supplies of the pixel load current source 243 , the column 
to the output part 273 . circuit 253 and the output part 273 included in the group 

In this case , the power supply controller 28 sets the power 50 signal processing circuit 223 , to be in an OFF - state . In 
supply of a component operating when the image signal of addition , the power supply controller 28 sets the power 
the third group is output , to be in an ON - state , and sets the supplies of the pixel load current source 241 , the column 
power supply of a component operating when the image circuit 251 and the output part 271 included in the group 
signals of the first group to the second group and the fourth signal processing circuit 221 , the power supplies of the pixel 
group are output , to be in an OFF - state . More specifically , 55 load current source 242 , the column circuit 252 and the 
the power supply controller 28 sets only the power supplies output part 272 included in the group signal processing 
of the pixel load current source 243 , the column circuit 253 circuit 222 , and the power supply of the horizontal readout 
and the output part 273 included in the group signal pro circuit 2612 shared by the group signal processing circuit 
cessing circuit 223 , and only the power supply of the 221 and the group signal processing circuit 222 , to be in an 
horizontal readout circuit 2634 shared by the group signal 60 OFF - state . 
processing circuit 223 and the group signal processing Thereby , the image signals based on the pixel signals 
circuit 224 , to be in an ON - state . In addition , the power which are sequentially output from the unit pixels 110 of an 
supply controller 28 sets the power supplies of the pixel load initial row belonging to the fourth group are sequentially 
current source 244 , the column circuit 254 and the output output to the outside from the output part 274 within the 
part 274 included in the group signal processing circuit 224 , 65 group signal processing circuit 224 , subsequently to the 
to be in an OFF - state . In addition , the power supply con - pixel signals which are output by the unit pixels 110 of a 
troller 28 sets the power supplies of the pixel load current final row of the third group . 
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When the output of the image signals based on the pixel In addition , in the solid - state image pickup device 300 of 

signals , output by the unit pixels 110 of a final row belonging the fourth embodiment , the group signal processing circuit 
to the fourth group , from the output part 274 within the 22 corresponding to each group is also included within the 
group signal processing circuit 224 is terminated , the solid second substrate 20 . In the solid - state image pickup device 
state image pickup device 300 completes the output of the 5 300 of the fourth embodiment , the horizontal readout circuit 
image signals in the sequential operating mode . 26 is shared by a plurality of group signal processing circuits 

In this manner , in the sequential operating mode in the 22 . In addition , in the solid - state image pickup device 300 of 
solid - state image pickup device 300 , as shown in FIG . 11C , the fourth embodiment , in the sequential operating mode , 
the image signals based on the pixel signals which are output only the power supply of a component within the group 
by the unit pixels 110 belonging to each group of the first 10 signal processing circuit 22 operating when the image signal 
group to the fourth group are sequentially output from each is output is set to be in an ON - state , and the power supply 

of a component within the group signal processing circuit 22 of the group signal processing circuit 221 to the group signal which does not operate is set to be in an OFF - state . Thereby , processing circuit 224 corresponding to each of the unit in the solid - state image pickup device 300 of the fourth 
pixels 110 . The image signal which is output in the sequen - 15 embodiment in the sequential operating mode , it is also 
tial operating mode in this solid - state image pickup device possible to obtain the effect of a reduction in circuit scale 
300 is the same as the image signal which is output in the based on the horizontal readout circuit 26 being shared by a 
sequential operating mode in the solid - state image pickup plurality of group signal processing circuits 22 , in addition 
device 1 of the first embodiment , the solid - state image to the same effect of a reduction in power consumption when 
pickup device 100 of the second embodiment , and the 20 the image signal is output as that in the solid - state image 
solid - state image pickup device 200 of the third embodi - pickup device 100 of the second embodiment . In the solid 
ment . In the solid - state image pickup device 300 , similarly state image pickup device 300 of the fourth embodiment , 
to the solid - state image pickup device 100 of the second since the operation in the parallel operating mode is the same 
embodiment , the power supply controller 28 sets only the as the operation of the parallel operating mode in the 
power supply of the component within the group signal 25 solid - state image pickup device 1 of the first embodiment , 
processing circuit 22 operating when the image signals are the solid - state image pickup device 100 of the second 
output to be in an ON - state , and sets the power supply of the embodiment , and the solid - state image pickup device 200 of 
component within the group signal processing circuit 22 the third embodiment , it is possible to obtain the effect of a 
which does not operate to be in an OFF - state . However , in reduction in power consumption when the image signal is 
the solid - state image pickup device 300 , the horizontal 30 output based on a reduction in the load of each vertical 
readout circuit 26 is shared by two group signal processing signal line in each group . 
circuits 22 . Therefore , in the solid - state image pickup device In this manner , in the solid - state image pickup device 300 
300 , similarly to the solid - state image pickup device 100 of of the fourth embodiment , similarly to the solid - state image 
the second embodiment , it is possible to obtain the effect of pickup device 1 of the first embodiment , the solid - state 
a reduction in circuit scale based on the horizontal readout 35 image pickup device 100 of the second embodiment , and the 
circuit 26 being shared by two group signal processing solid - state image pickup device 200 of the third embodi 
circuits 22 , in addition to the effect of a reduction in power m ent , it is possible to achieve both speed - up and a reduction 
consumption based on the power supply of a component in power consumption based on a reduction in the load of 
within the group signal processing circuit 22 , which does not each vertical signal line . In addition , in the solid - state image 
operate , being set to be in an OFF - state . 40 pickup device 300 of the fourth embodiment , it is possible 
As described above , the solid - state image pickup device to further reduce a circuit scale than in the solid - state image 

300 of the fourth embodiment is also configured such that pickup device 1 of the first embodiment , the solid - state 
the first substrate 10 having the pixel array part 11 formed image pickup device 100 of the second embodiment , and the 
therein and the second substrate 20 having the signal pro - solid - state image pickup device 200 of the third embodi 
cessing circuit part 21 formed therein are laminated . 45 ment . 
Thereby , in the solid - state image pickup device 300 of the In the configuration of the solid - state image pickup device 
fourth embodiment , similarly to the solid - state image pickup 300 according to the fourth embodiment shown in FIG . 10 , 
device 1 of the first embodiment , the solid - state image a configuration is also shown in which the power supply 
pickup device 100 of the second embodiment , and the controller 28 controls the power supply of the column circuit 
solid - state image pickup device 200 of the third embodi - 50 25 within each of the group signal processing circuits 22 and 
ment , each of the unit pixels 110 disposed within the pixel the power supply of the horizontal readout circuit 26 shared 
array part 11 is divided into a plurality of groups without by a plurality of group signal processing circuits 22 . How 
being limited to the number , and thus the vertical signal line ever , the readout circuit controller 23 can also be configured 
to which the unit pixels 110 of the same column within the to control the power supplies of the column circuit 25 and 
pixel array part 11 is connected can be divided into the 55 the horizontal readout circuit 26 . In addition , instead of the 
number of groups . Thereby , in the solid - state image pickup power supply controller 28 , the readout circuit controller 23 
device 300 of the fourth embodiment , similarly to the may be configured to control the power supplies of all the 
solid - state image pickup device 1 of the first embodiment , components within each of the group signal processing 
the solid - state image pickup device 100 of second embodi - circuits 22 . 
ment , and the solid - state image pickup device 200 of the 60 In the solid - state image pickup device 1 of the first 
third embodiment , it is possible to obtain a speed - up in embodiment , the solid - state image pickup device 100 of the 
readout of the pixel signal from each of the unit pixels 110 second embodiment , the solid - state image pickup device 
to a corresponding column circuit 25 and a reduction in 200 of the third embodiment , and the solid - state image 
power consumption , and the effect of a reduction in power pickup device 300 of the fourth embodiment , a configuration 
consumption when the image signal is output based on a 65 has been described in which the image signals based on the 
reduction in the load of each vertical signal line in each pixel signals which are output from corresponding unit 
group pixels 110 are output from the output part 27 included in 
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each of the group signal processing circuits 22 . That is , in the a configuration in which the group signal processing circuits 
solid - state image pickup device 1 of the first embodiment , 22 included in the signal processing circuit part 21 share the 
the solid - state image pickup device 100 of the second horizontal readout circuit 26 . Further , the second substrate 
embodiment , the solid - state image pickup device 200 of the 20 of the solid - state image pickup device 400 of the fifth 
third embodiment , and the solid - state image pickup device 5 embodiment includes a multiplexer 220 shared by all the 
300 of the fourth embodiment , a configuration has been group signal processing circuits 22 included in the signal 
described in which the image signals are output from the processing circuit part 21 . 
output terminal corresponding to each divided group . How Except for sharing the multiplexer 220 , each of the group 
ever , as can be seen from FIGS . 5C , 7C , and 11C , in the signal processing circuits 22 is the same as the group signal 
sequential operating mode , a case does not occur in which 10 processing circuit 22 included in the solid - state image 
a plurality of output parts 27 output the image signal to the pickup device 300 of the fourth embodiment , that is , the 
outside in parallel ( at the same time ) . That is , the output part operations of the group signal processing circuits 22 are the 
27 that outputs the image signal in the sequential operating same as each other . Therefore , in the following description , 
mode is any one of the output parts 27 . Therefore , the output in order to facilitate the description , the same components as 
part 27 that outputs the image signal in the sequential 15 those of the group signal processing circuit 22 included in 
operating mode can be configured to be the same output part the solid - state image pickup device 300 of the fourth 
27 , that is , the output part 27 can also be configured to be embodiment will not be described below . 
used in common . Similarly to the power supply controller 28 included in 

the solid - state image pickup device 300 of the fourth 
Fifth Embodiment 20 embodiment , the power supply controller 28 controls the 

power supply of each of the group signal processing circuits 
Next , an example of still another configuration of the 22 within the signal processing circuit part 21 , in accordance 

solid - state image pickup device mounted in the image with control from the readout circuit controller 23 , that is , in 
pickup apparatus 8 of the present embodiment will be accordance with the operating mode when the solid - state 
described . A solid - state image pickup device according to 25 image pickup device 400 reads out a pixel signal to output 
the fifth embodiment is mounted in the image pickup the read - out signal as an image signal . In addition , the power 
apparatus 8 , instead of the solid - state image pickup device supply controller 28 controls the selection of the image 
1 included in the image pickup apparatus 8 of the present signal by the multiplexer 220 in accordance with the oper 
embodiment shown in FIG . 1 . In the following description , ating mode when the solid - state image pickup device 400 
the solid - state image pickup device according to the fifth 30 reads out a pixel signal to output the read - out signal as an 
embodiment is referred to as a “ solid - state image pickup image signal , and outputs the image signal from the output 
device 400 ” . The configuration of the solid - state image part 27 within the group signal processing circuit 22 desig 
pickup device 400 according to the fifth embodiment nated from the readout circuit controller 23 . 
includes the same configuration as that of the solid - state The multiplexer 220 shared by the respective group signal 
image pickup device 300 of the fourth embodiment shown 35 processing circuits 22 switches the output part 27 which is 
in FIG . 10 . Therefore , in the following description , in the an output destination of the output signal after processing 
respective components of the solid - state image pickup which is output from each of the corresponding column 
device 400 according to the fifth embodiment , the same circuits 25 , in accordance with control from the power 
components as those of the solid - state image pickup device supply controller 28 . 
300 of the fourth embodiment are denoted by the same 40 The output part 27 within each of the group signal 
reference numerals and signs as those of the solid - state processing circuits 22 outputs the output signal after pro 
image pickup device 300 , and thus a detailed description of cessing which is sequentially input from the column circuit 
each component will not be given . 25 through the multiplexer 220 , as an image signal , to the 

FIG . 12 is a block diagram illustrating a schematic outside of the solid - state image pickup device 400 . 
configuration of a second substrate 20 of the solid - state 45 With such a configuration , in the solid - state image pickup 
image pickup device 400 according to the fifth embodiment device 400 of the fifth embodiment , the image signal is 
Similarly to the solid - state image pickup device 1 of the first output from the output part 27 within the group signal 
embodiment , the solid - state image pickup device 400 of the processing circuit 22 designated from the readout circuit 
fifth embodiment is also configured such that two substrates controller 23 . In the solid - state image pickup device 400 of 
( chips ) of a first substrate 10 and a second substrate 20 are 50 the fifth embodiment , similarly to the solid - state image 
laminated , and that the first substrate 10 and the second pickup devices of the first to fourth embodiments , it is 
substrate 20 are bonded ( connected ) to each other through an possible to achieve both a speed - up in readout of the pixel 
inter - substrate connecting portion 30 . The configuration of signal from the unit pixel 110 to the column circuit 25 and 
the first substrate 10 in the solid - state image pickup device a reduction in power consumption , and the speed - up of the 
400 of the fifth embodiment is the same as the configuration 55 solid - state image pickup device 400 based on the image 
of the first substrate 10 of the solid - state image pickup signals processed by each of the column circuits 25 being 
device of the first to fourth embodiments . Therefore , FIG . 12 output in parallel . 
shows only the configuration of the second substrate 20 of Next , an operating mode will be described in which the 
the solid - state image pickup device 400 of the fifth embodi - solid - state image pickup device 400 of the fifth embodiment 
ment . 60 reads out a pixel signal to output the read - out signal as an 

The second substrate 20 of the solid - state image pickup image signal . FIGS . 13A to 13C are diagrams illustrating a 
device 400 of the fifth embodiment shown in FIG . 12 method of reading out a pixel signal in the solid - state image 
includes a signal processing circuit part 21 , a readout circuit pickup device 400 of the fifth embodiment . 
controller 23 , and a power supply controller 28 . In addition , In the solid - state image pickup device 400 of the fifth 
similarly to the solid - state image pickup device 300 of the 65 embodiment , as shown in FIG . 13A , the regions of all the 
fourth embodiment , the second substrate 20 of the solid - unit pixels 110 disposed within the pixel array part 11 are 
state image pickup device 400 of the fifth embodiment has also divided into four groups of a first group to a fourth 
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group . Therefore , in the solid - state image pickup device 400 output the image signal , output by each of the column 
of the fifth embodiment , similarly to the solid - state image circuits 25 within the group signal processing circuit 222 , to 
pickup devices of the first to fourth embodiments , it is the output part 271 . In addition , in a period in which the 
possible to output the image signals in two operating modes solid - state image pickup device 400 outputs the image signal 
of the parallel operating mode and the sequential operating 5 of the third group , connection between the column circuit 25 
mode . and the output part 271 within the group signal processing 

FIG . 13B schematically shows the transition of a row of circuit 223 in the multiplexer 220 is controlled so as to 
the unit pixels 110 in the parallel operating mode , and FIG . output the image signal , output by each of the column 
13C schematically shows the transition of a row of the unit circuits 25 within the group signal processing circuit 223 , to 
pixels 110 in the sequential operating mode . In the solid - 10 the output part 271 . In addition , in a period in which the 
state image pickup device 400 , similarly to the solid - state solid - state image pickup device 400 outputs the image signal 
image pickup device 300 of the fourth embodiment , the of the fourth group , connection between the column circuit 
power supply controller 28 controls the power supply of the 25 and the output part 271 within the group signal process 
group signal processing circuit 22 in accordance with the ing circuit 224 in the multiplexer 220 is controlled so as to 
operating mode . In FIGS . 13B and 13C , the horizontal axis 15 output the image signal , output by each of the column 
represents a time at which the solid - state image pickup circuits 25 within the group signal processing circuit 224 , to 
device 400 outputs the image signal based on the pixel signal the output part 271 . 
which is output by each of the unit pixels 110 , and the When the solid - state image pickup device 400 starts to 
vertical axis represents a row of the unit pixels 110 in which read out the image signal in the sequential operating mode , 
the solid - state image pickup device 400 outputs the image 20 the readout circuit controller 23 outputs a control signal 
signal based on the pixel signal . indicating the output of the image signal in the sequential 

In a method of reading out a pixel signal in the parallel operating mode to the pixel controller 13 and the power 
operating mode shown in FIG . 13B , the power supply supply controller 28 . Thereby , the pixel controller 13 
controller 28 sets the power supplies of components within instructs the vertical readout circuit 12 to sequentially drive 
all the group signal processing circuits 22 to be in an 25 the unit pixels 110 belonging to four groups , and to sequen 
ON - state . Therefore , in the operation of the parallel operat - tially read out the pixel signals . The vertical readout circuit 
ing mode in the solid - state image pickup device 400 , one 12 sequentially drives the unit pixels 110 of an initial row 
horizontal readout circuit 26 shared by two group signal belonging to first group in accordance with this instruction , 
processing circuits 22 simultaneously sequentially reads out and sequentially output each of the pixel signals to the group 
the output signals after processing , output from the column 30 signal processing circuit 221 corresponding to the first 
circuit 25 within the shared group signal processing circuit group . 
22 to sequentially output the read - out signals to a corre - In addition , the readout circuit controller 23 causes each 
sponding output part 27 , thereby allowing four rows ' worth of the column circuits 251 within the group signal process 
of image signals to be simultaneously output to the outside , ing circuit 221 to sequentially execute a process ( here , 
similarly to the solid - state image pickup device 300 of the 35 analog digital conversion process ) on the pixel signals which 
fourth embodiment . Therefore , a detailed description of the are sequentially output from the unit pixels 110 belonging to 
operation of the parallel operating mode in the solid - state the corresponding first group . In addition , the readout circuit 
image pickup device 300 will not be given . controller 23 causes the horizontal readout circuit 2612 

Subsequently , a method of reading out a pixel signal in the shared by the group signal processing circuit 221 and the 
sequential operating mode shown in FIG . 13C will be 40 group signal processing circuit 222 to sequentially output 
described . An example will be described in which all the the output signals after processing , sequentially output from 
image signals are output from the output part 271 in the each of the corresponding column circuits 251 within the 
sequential operating mode shown in FIG . 13C . In a method group signal processing circuit 221 , to the multiplexer 220 . 
of reading out a pixel signal in the sequential operating mode In addition , the power supply controller 28 controls the 
of the solid - state image pickup device 400 , similarly to the 45 multiplexer 220 so as to connect the output signal line of 
solid - state image pickup device 300 of the fourth embodi - each of the corresponding column circuits 251 within the 
ment , the power supply controller 28 controls only the group signal processing circuit 221 to the input signal line of 
power supply of the group signal processing circuit 22 the output part 271 . 
operating when a current image signal is output , to be in an The power supply controller 28 sets the power supply of 
ON - state . In addition , the power supply controller 28 per - 50 a component operating when the image signal of the first 
forms control so that the multiplexer 220 switches the output group is output , to be in an ON - state , and sets the power 
destination of the output signal after processing , output from supply of a component operating when the image signals of 
each of the column circuits 25 , to the output part 271 , in the second group to the fourth group are output , to be in an 
accordance with control from the readout circuit controller OFF - state , in accordance with the control signal indicating 
23 . 55 the output of the image signal in the sequential operating 
More specifically , in a period in which the solid - state mode which is input from the readout circuit controller 23 . 

image pickup device 400 outputs the image signal of the first More specifically , the power supply controller 28 sets only 
group , connection between the column circuit 25 and the the power supplies of the pixel load current source 241 , the 
output part 271 within the group signal processing circuit column circuit 251 and the output part 271 included in the 
221 in the multiplexer 220 is controlled so as to output the 60 group signal processing circuit 221 , and only the power 
image signal , output by each of the column circuits 25 supply of the horizontal readout circuit 2612 shared by the 
within the group signal processing circuit 221 , from the group signal processing circuit 221 and the group signal 
output part 271 . In addition , in a period in which the processing circuit 222 , to be in an ON - state . In addition , the 
solid - state image pickup device 400 outputs the image signal power supply controller 28 sets the power supplies of the 
of the second group , connection between the column circuit 65 pixel load current source 242 , the column circuit 252 and the 
25 and the output part 271 within the group signal process - output part 272 included in the group signal processing 
ing circuit 222 in the multiplexer 220 is controlled so as to circuit 222 , to be in an OFF - state . In addition , the power 
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supply controller 28 sets the power supplies of the pixel load Thereby , the image signals based on the pixel signals 
current source 243 , the column circuit 253 and the output which are sequentially output from the unit pixels 110 of an 
part 273 included in the group signal processing circuit 223 , initial row belonging to the second group are sequentially 
and the power supplies of the pixel load current source 244 , output to the outside from the output part 271 within the 
the column circuit 254 and the output part 274 included in 5 group signal processing circuit 221 through the multiplexer 
the group signal processing circuit 224 , and the power 220 , subsequently to the pixel signals which are output by 
supply of the horizontal readout circuit 2634 shared by the the unit pixels 110 of a final row of the first group . 
group signal processing circuit 223 and the group signal Thereafter , after the driving of the unit pixels 110 of a 

final row belonging to the second group is terminated , the processing circuit 224 , to be in an OFF - state . 
Thereby , the image signals based on the pixel signals " . 1s 10 vertical readout circuit 12 continuously sequentially drives 

the unit pixels 110 of an initial row belonging to the third which are sequentially output from the unit pixels 110 of an 
initial row belonging to the first group are sequentially group , and sequentially outputs each of the pixel signals to 

the group signal processing circuit 223 corresponding to the output to the outside from the output part 271 within the third group . 
group signal processing circuit 221 through the multiplexer 15 In addition , the readout circuit controller 23 causes each 
220 . of the column circuits 253 within the group signal process 

Thereafter , after the driving of the unit pixels 110 of a ing circuit 223 to sequentially execute a process on the pixel 
final row belonging to the first group is terminated , the signals which are sequentially output from the unit pixels 
vertical readout circuit 12 continuously sequentially drives 110 belonging to the corresponding third group . In addition , 
the unit pixels 110 of an initial row belonging to the second 20 the readout circuit controller 23 causes the horizontal read 
group , and sequentially outputs each of the pixel signals to out circuit 2634 shared by the group signal processing 
the group signal processing circuit 222 corresponding to the circuit 223 and the group signal processing circuit 224 to 
second group . sequentially output the output signals after processing , 

In addition , the readout circuit controller 23 causes each sequentially output from each of the corresponding column 
of the column circuits 252 within the group signal process - 25 circuits 253 within the group signal processing circuit 223 , 
ing circuit 222 to sequentially execute a process on the pixel to the multiplexer 220 . In addition , the power supply con 
signals which are sequentially output from the unit pixels troller 28 controls the multiplexer 220 so as to connect the 
110 belonging to the corresponding second group . In addi - output signal line of each of the corresponding column 
tion , the readout circuit controller 23 causes the horizontal circuits 253 within the group signal processing circuit 223 to 
readout circuit 2612 shared by the group signal processing 30 the input signal line of the output part 271 . 
circuit 221 and the group signal processing circuit 222 to The power supply controller 28 sets the power supply of 
sequentially output the output signals after processing a component operating when the image signal of the third 
sequentially output from each of the corresponding column group is output , to be in an ON - state , and sets the power 
circuits 252 within the group signal processing circuit 222 , supply of a component operating when the image signals of 
to the multiplexer 220 . In addition , the power supply con - 35 the first group to the second group and the fourth group are 
troller 28 controls the multiplexer 220 so as to connect the output , to be in an OFF - state . More specifically , the power 
output signal line of each of the corresponding column supply controller 28 sets only the power supplies of the pixel 
circuits 252 within the group signal processing circuit 222 to load current source 243 and the column circuit 253 included 
the input signal line of the output part 271 . in the group signal processing circuit 223 , only the power 

The power supply controller 28 sets the power supply of 40 supply of the horizontal readout circuit 2634 shared by the 
a component operating when the image signal of the second group signal processing circuit 223 and the group signal 
group is output , to be in an ON - state , and sets the power processing circuit 224 , and only the power supply of the 
supply of a component operating when the image signals of output part 271 included in the group signal processing 
the second group and the third group to the fourth group are circuit 221 , to be in an ON - state . In addition , the power 
output , to be in an OFF - state . More specifically , the power 45 supply controller 28 sets the power supplies of the pixel load 
supply controller 28 sets only the power supplies of the pixel current source 244 , the column circuit 254 and the output 
load current source 242 and the column circuit 252 included part 274 included in the group signal processing circuit 224 , 
in the group signal processing circuit 222 , only the power and the power supply of the output part 273 included in the 
supply of the horizontal readout circuit 2612 shared by the group signal processing circuit 223 , to be in an OFF - state . In 
group signal processing circuit 221 and the group signal 50 addition , the power supply controller 28 sets the power 
processing circuit 222 , and only the power supply of the supplies of the pixel load current source 241 and the column 
output part 271 included in the group signal processing circuit 251 included in the group signal processing circuit 
circuit 221 , to be in an ON - state . In addition , the power 221 , the power supplies of the pixel load current source 242 , 
supply controller 28 sets the power supplies of the pixel load the column circuit 252 and the output part 272 included in 
current source 241 and the column circuit 251 included in 55 the group signal processing circuit 222 , and the power 
the group signal processing circuit 221 , and the power supply of the horizontal readout circuit 2612 shared by the 
supply of the output part 272 included in the group signal group signal processing circuit 221 and the group signal 
processing circuit 222 , to be in an OFF - state . In addition , the processing circuit 222 , to be in an OFF - state . 
power supply controller 28 sets the power supplies of the Thereby , the image signals based on the pixel signals 
pixel load current source 243 , the column circuit 253 and the 60 which are sequentially output from the unit pixels 110 of an 
output part 273 included in the group signal processing initial row belonging to the third group are sequentially 
circuit 223 , and the power supplies of the pixel load current output to the outside from the output part 271 within the 
source 244 , the column circuit 254 and the output part 274 group signal processing circuit 221 through the multiplexer 
included in the group signal processing circuit 224 , and the 220 , subsequently to the pixel signals which are output by 
power supply of the horizontal readout circuit 2634 shared 65 the unit pixels 110 of a final row of the second group . 
by the group signal processing circuit 223 and the group Thereafter , after the driving of the unit pixels 110 of a 
signal processing circuit 224 , to be in an OFF - state . final row belonging to the third group is terminated , the 
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vertical readout circuit 12 continuously sequentially drives output part 27 ( here , output part 271 within the group signal 
the unit pixels 110 of an initial row belonging to the fourth processing circuit 221 ) . The image signals which are output 
group , and sequentially outputs each of the pixel signals to in the sequential operating mode in the solid - state image 
the group signal processing circuit 224 corresponding to the pickup device 400 are the same as the image signals which 
fourth group . 5 are output in the sequential operating mode in the solid - state 

In addition , the readout circuit controller 23 causes each image pickup device of the first to fourth embodiments . of the column circuits 254 within the group signal process Thereby , in the image pickup apparatus 8 having the solid 
ing circuit 224 to sequentially execute a process on the pixel state image pickup device 400 of the fifth embodiment signals which are sequentially output from the unit pixels mounted therein , since all the image signals are output from 110 belonging to the corresponding fourth group . In addi - 10 one output terminal , that is , an output terminal of one tion , the readout circuit controller 23 causes the horizontal system , it is possible to facilitate a process when an image readout circuit 2634 shared by the group signal processing 
circuit 223 and the group signal processing circuit 224 to ( still image or moving image ) is generated on the basis of the 
sequentially output the output signals after processing , image signals which are output in the sequential operating 
sequentially output from each of the corresponding column 15 mo 
circuits 254 within the group signal processing circuit 224 , An example has been described in which all the image 
to the multiplexer 220 . In addition , the power supply con - signals are output from the output part 271 in the sequential 
troller 28 controls the multiplexer 220 so as to connect the operating mode shown in FIG . 13C , but it is also possible to 
output signal line of each of the corresponding column output the image signal from another output part 27 , and to 
circuits 254 within the group signal processing circuit 224 to 20 output the image signals from a plurality of output parts 27 . 
the input signal line of the output part 271 . Even in this case , it is considered that operations are 

The power supply controller 28 sets the power supply of performed similarly to the aforementioned operations , and 
a component operating when the image signal of the fourth thus the detailed description thereof will not be given . 
group is output , to be in an ON - state , and sets the power As described above , the solid - state image pickup device 
supply of a component operating when the image signals of 25 400 of the fifth embodiment is also configured such that the 
the first group to the third group are output , to be in an first substrate 10 having the pixel array part 11 formed 
OFF - state . More specifically , the power supply controller 28 therein and the second substrate 20 having the signal pro 
sets only the power supplies of the pixel load current source cessing circuit part 21 formed therein are laminated . 
244 and the column circuit 254 included in the group signal Thereby , in the solid - state image pickup device 400 of the 
processing circuit 224 , only the power supply of the hori - 30 fifth embodiment , similarly to the solid - state image pickup 
zontal readout circuit 2634 shared by the group signal devices of the first to fourth embodiments , each of the unit 
processing circuit 223 and the group signal processing pixels 110 disposed within the pixel array part 11 is divided 
circuit 224 , and the power supply of the output part 271 into a plurality of groups without being limited to the 
included in the group signal processing circuit 221 , to be in number , and thus the vertical signal line to which the unit 
an ON - state . In addition , the power supply controller 28 sets 35 pixels 110 of the same column within the pixel array part 11 
the power supplies of the pixel load current source 243 , the are connected can be divided into the number of groups . 
column circuit 253 and the output part 273 included in the Thereby , in the solid - state image pickup device 400 of the 
group signal processing circuit 223 , and the power supply of fifth embodiment , similarly to the solid - state image pickup 
the output part 274 included in the group signal processing devices of the first to fourth embodiments , it is possible to 
circuit 224 , to be in an OFF - state . In addition , the power 40 obtain a speed - up in readout of the pixel signal from each of 
supply controller 28 sets the power supplies of the pixel load the unit pixels 110 to a corresponding column circuit 25 and 
current source 241 and the column circuit 251 included in a reduction in power consumption , and the effect of a 
the group signal processing circuit 221 , the power supplies reduction in power consumption when the image signal is 
of the pixel load current source 242 , the column circuit 252 output based on a reduction in the load of each vertical 
and the output part 272 included in the group signal pro - 45 signal line in each group . 
cessing circuit 222 , and the power supply of the horizontal In addition , in the solid - state image pickup device 400 of 
readout circuit 2612 shared by the group signal processing the fifth embodiment , the group signal processing circuit 22 
circuit 221 and the group signal processing circuit 222 , to be corresponding to each group is also included within the 
in an OFF - state . second substrate 20 . In the solid - state image pickup device 

Thereby , image signals based on the pixel signals which 50 400 of the fifth embodiment , the output part 27 that outputs 
are sequentially output from the unit pixels 110 of an initial the image signal can be switched by the multiplexer 220 . 
row belonging to the fourth group are sequentially output to Thereby , in the solid - state image pickup device 400 of the 
the outside from the output part 271 within the group signal fifth embodiment , in the sequential operating mode , it is 
processing circuit 221 through the multiplexer 220 , subse - possible to obtain the effect of being capable of facilitating 
quently to the pixel signals which are output by the unit 55 the following process by switching the output part 27 that 
pixels 110 of a final row of the third group . outputs the image signal using the multiplexer 220 , in 
When the output of the image signals based on the pixel addition to the same effect of a reduction in power con 

signals , output by the unit pixels 110 of a final row belonging sumption when the image signal is output as that in the 
to the fourth group , from the output part 271 within the solid - state image pickup device 300 of the fourth embodi 
group signal processing circuit 221 is terminated , the solid - 60 ment . In the solid - state image pickup device 400 of the fifth 
state image pickup device 400 completes the output of the embodiment , since the operation in the parallel operating 
image signals in the sequential operating mode . mode is the same as the operation of the parallel operating 

In this manner , in the sequential operating mode in the mode in the solid - state image pickup devices of the first to 
solid - state image pickup device 400 , as shown in FIG . 13C , fourth embodiments , it is possible to obtain the effect of a 
the image signals based on the pixel signals which are output 65 reduction in power consumption when the image signal is 
by the unit pixels 110 belonging to each group of the first output based on a reduction in the load of each vertical 
group to the fourth group are sequentially output from one signal line in each group . 
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In this manner , in the solid - state image pickup device 400 the pixel signals are sequentially read out from the unit 
of the fifth embodiment , similarly to the solid - state image pixels belonging to each group divided into multiple parts , 
pickup devices of the first to fourth embodiments , it is and thus the image signals corresponding to each of the unit 
possible to achieve both speed - up and a reduction in power pixels disposed in the pixel array part are sequentially 
consumption based on a reduction in the load of each 5 output . Thereby , in the solid - state image pickup device of 
vertical signal line . In addition , in the solid - state image the mode for carrying out the present invention , it is possible 
pickup device 400 of the fifth embodiment , it is possible to to realize a reduction in power consumption based on the 
further facilitate the following process for the image signal load of each vertical signal line being reduced within each 
which is output in the sequential operating mode than in the group . In this manner , in the solid - state image pickup device 
solid - state image pickup devices of the first to fourth 10 of the mode for carrying out the present invention , it is 
embodiments . possible to realize a speed - up in readout of the pixel signal 

In the configuration of the solid - state image pickup device and a reduction in power consumption based on a reduction 
400 according to the fifth embodiment shown in FIG . 12 , a in the load of each vertical signal line , and speed - up based 
configuration is shown in which the power supply controller on the parallel output of the pixel signal . 
28 performs control for switching the output part 27 which 15 In addition , in the solid - state image pickup device of the 
is an output destination of the image signal which is output mode for carrying out the present invention , only the power 
through the multiplexer 220 . However , the readout circuit supply of a component within the signal processing circuit 
controller 23 can also be configured to control the switching ( group signal processing circuit in the embodiment ) oper 
of the output part 27 using the multiplexer 220 . ating when the image signal is output is set to be in an 

As described above , according to the mode for carrying 20 ON - state , and the power supply of a component within the 
out the present invention , the solid - state image pickup signal processing circuit ( group signal processing circuit in 
device is configured such that the first substrate having the the embodiment ) which does not operate is set to be in an 
pixel array part formed therein and the second substrate OFF - state . Thereby , in the solid - state image pickup device 
having the signal processing circuit part formed therein are of the mode for carrying out the present invention , it is 
laminated . Each of the unit pixels disposed within the pixel 25 possible to obtain the effect of a reduction in power con 
array part of the first substrate is divided into a plurality of sumption when the image signal is output based on the 
groups ( four groups in the embodiment ) , and the signal power supply of a component within the signal processing 
processing circuit ( group signal processing circuit in the circuit ( group signal processing circuit in the embodiment ) , 
embodiment ) corresponding to each group is disposed in the which does not operate , to be in an OFF - state , in addition to 
second substrate . Thereby , in the solid - state image pickup 30 the effect of a reduction in power consumption when the 
device of the mode for carrying out the present invention , image signal is output based on a reduction in the load of 
each of the unit pixels disposed within the pixel array part each vertical signal line in each group . 
can be divided into a plurality of groups without being In addition , in the solid - state image pickup device of the 
limited to the number , and the vertical signal line to which mode for carrying out the present invention , the pixel signal 
the unit pixels of the same column within the pixel array part 35 for correction for correcting the column circuit is included 
are connected can be divided by the number of groups into within the signal processing circuit ( group signal processing 
which the unit pixels are divided . Thereby , in the solid - state circuit in the embodiment ) corresponding to each group 
image pickup device of the mode for carrying out the present disposed in the second substrate . Thereby , in the solid - state 
invention , it is possible to reduce the length of each vertical image pickup device of the mode for carrying out the present 
signal line , to reduce the number of unit pixels connected to 40 invention , it is possible to reduce a difference in level 
each vertical signal line , and to further reduce the load of between the output signals which are output by each of the 
each divided vertical signal line than the load of the vertical column circuits , and to suppress a difference in level 
signal line of one column in the solid - state image pickup between the respective groups based on the unit pixels 
device of the related art . Thereby , in the solid - state image disposed within the pixel array part being divided into 
pickup device of the mode for carrying out the present 45 multiple parts . The output signals from each of the column 
invention , it is possible to realize a speed - up in readout of circuits based on the pixel signal for correction which is 
the pixel signal from each of the unit pixels to the column output by the pixel for correction are read out multiple times , 
circuit within a corresponding signal processing circuit o r a plurality of pixels for correction corresponding to one 
( group signal processing circuit in the embodiment ) and a column circuit is included , and thus it is possible to improve 
reduction in power consumption , without increasing the 50 the accuracy of correction such as the suppression of the 
current value of the pixel load current source corresponding influence of noise on the output signal which is output by the 
to each of the unit pixels , and without increasing the size of same column circuit . 
an amplification transistor included within the unit pixel . In addition , in the solid - state image pickup device of the 

In addition , in the solid - state image pickup device of the mode for carrying out the present invention , a component is 
mode for carrying out the present invention , the pixel signals 55 shared by the signal processing circuits ( group signal pro 
are simultaneously read out from the unit pixels belonging cessing circuits in the embodiment ) corresponding to each 
to each group divided into multiple parts , and thus image group disposed in the second substrate . Thereby , it is pos 
signals having the same number of rows ( four rows in the sible to reduce the circuit scale of the solid - state image 
embodiment ) as the number of groups into which the unit pickup device of the mode for carrying out the present 
pixel is divided are simultaneously output . Thereby , in the 60 invention . 
solid - state image pickup device of the mode for carrying out In addition , in the solid - state image pickup device of the 
the present invention , it is possible to realize a reduction in mode for carrying out the present invention , the multiplexer 
power consumption based on the load of each vertical signal for selecting the output part that outputs the output signal , 
line being reduced within each group , and speed - up based on output by the column circuit , as an image signal is included . 
multiple columns ' worth of image signals being simultane - 65 Thereby , in the solid - state image pickup device of the mode 
ously output . In addition , in the solid - state image pickup for carrying out the present invention , it is possible to 
device of the mode for carrying out the present invention , configure the output terminal that outputs an image signal in 
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one system , and to facilitate a process of generating an that output the pixel signal processed by each of the 
image ( still image or moving image ) based on the image column circuits , as an image signal , for each row of the 
signal in the image pickup apparatus having the solid - state pixels , so as to correspond to each of the groups , 
image pickup device of the mode for carrying out the present wherein the first substrate and the second substrate are 
invention mounted therein . laminated , and 

The specific configuration of a circuit component in the each of the vertical signal line within each of the groups 
present invention is not limited to the mode for carrying out and each of the pixel load current source and the 
the present invention , and can be variously changed and column circuit corresponding to the vertical signal line 
modified without departing from the spirit and scope of the within the signal processing circuit corresponding to 
present invention . For example , even in a case where the 10 the group are electrically connected to each other 
component and circuit configuration of the solid - state image through each inter - substrate connecting portion of the 
pickup device or the unit pixel are changed , the same effect pixel load current source and the column circuit cor 
can be obtained by applying the idea of the present inven responding to the vertical signal line . 

2 . The solid - state image pickup device according to claim 
In addition , the arrangement of the unit pixels in a column 15 1 , wherein the second substrate further includes a power 

direction and a row direction , and the number of groups are supply controller that controls a power supply of a compo 
not limited to the mode for carrying out the present inven - nent within the signal processing circuit in accordance with 
tion , and the numbers of disposed column directions and row an operation when the image signal is output from the 
directions in which the unit pixels are arranged , and the solid - state image pickup device . 
number of groups into which the unit pixels are divided can 20 3 . The solid - state image pickup device according to claim 
be changed without departing from the spirit and scope of 2 , wherein the power supply controller sets power supplies 
the present invention . For example , in the embodiments , a of all components within the signal processing circuit to be 
case has been described of a case where the number of in an ON - state when the pixels within each of the groups are 
groups into which each of the unit pixels 110 disposed simultaneously driven , and the image signals based on the 
within the pixel array part 11 is divided is four , that is , the 25 pixel signals which are output from the driven pixels are 
unit pixels are divided into the first group to the fourth output from the solid - state image pickup device so as to be 
group , but the number of groups may be two or three , and output from the signal processing circuit corresponding to 
may be five or more . each of the groups in parallel , and 

As described above , although the embodiments of the sets a power supply of a component within the signal 
present invention have been described with reference to the 30 processing circuit , operating in order to output the 
accompanying drawings , the specific configurations are not image signal , to be in an ON - state , and sets a power 
limited to the embodiments , and can be variously changed supply of a component within the signal processing 
and modified without departing from the spirit or scope of circuit , not operating in order to output the image 
the present invention . signal , to be in an OFF - state , when each of the pixels 

In addition , the solid - state image pickup device according 35 is sequentially driven , and the image signals based on 
to the embodiments of the present invention may be con the pixel signals which are output from the driven 
figured such that two substrates are connected to each other pixels are sequentially output from the solid - state 
by the connecting portion , and that three or more substrates image pickup device so as to be output from the signal 
are connected to each other by the connecting portion . processing circuit corresponding to the driven pixels . 
While preferred embodiments of the invention have been 40 4 . The solid - state image pickup device according to claim 

described and illustrated above , it should be understood that 3 , wherein each of the column circuit included in each of the 
these are exemplary of the invention and are not to be signal processing circuit is corrected using the pixel signal 
considered as limiting . Additions , omissions , substitutions , for correction which is output by the corresponding pixel for 
and other modifications can be made without departing from correction , before the image signal is output from the 
the scope of the present invention . Accordingly , the inven - 45 solid - state image pickup device . 
tion is not to be considered as being limited by the foregoing 5 . The solid - state image pickup device according to claim 
description , and is only limited by the scope of the appended 2 , wherein the power supply controller includes an output 
claims . part included in each of the signal processing circuit , and 
What is claimed is : controls an ON - state and an OFF - state of a power supply of 
1 . A solid - state image pickup device comprising : 50 a component within the signal processing circuit . 
a first substrate which has a pixel part divided into a 6 . An image pickup apparatus comprising a solid - state 

plurality of groups obtained by dividing a plurality of image pickup device including : 
pixels arranged in a two - dimensional matrix into a first substrate which has a pixel part divided into a 
groups corresponding to each of a plurality of prede plurality of groups obtained by dividing a plurality of 
termined rows ; and 55 pixels arranged in a two - dimensional matrix into 

a second substrate including a pixel load current source groups corresponding to each of a plurality of prede 
corresponding to a vertical signal line to which the termined rows ; and 
plurality of pixels disposed in the same column within a second substrate including a pixel load current source 
the groups are connected , a column circuit that per corresponding to a vertical signal line to which the 
forms a predetermined process on a pixel signal which 60 plurality of pixels disposed in the same column within 
is output from the pixel to a corresponding vertical the groups are connected , a column circuit that per 
signal line , and a pixel for correction that outputs a forms a predetermined process on a pixel signal which 
pixel signal for correction for correcting the corre is output from the pixel to a corresponding vertical 
sponding column circuit to the vertical signal line to signal line , and a pixel for correction that outputs a 
which the corresponding column circuit is connected , 65 pixel signal for correction for correcting the corre 
for each column of the pixels belonging to the group , sponding column circuit to the vertical signal line to 
and including a plurality of signal processing circuits which the corresponding column circuit is connected , 

rede . 
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for each column of the pixels belonging to the group , 
and including a plurality of signal processing circuits 
that output the pixel signal processed by each of the 
column circuits , as an image signal , for each row of the 
pixels , so as to correspond to each of the groups , 

wherein the first substrate and the second substrate are 
laminated , and 

each of the vertical signal line within each of the groups 
and each of the pixel load current source and the 
column circuit corresponding to the vertical signal line 10 
within the signal processing circuit corresponding to 
the group are electrically connected to each other 
through each inter - substrate connecting portion of the 
pixel load current source and the column circuit cor 
responding to the vertical signal line . 15 

7 . The image pickup apparatus according to claim 6 , 
further comprising a mechanical shutter that controls an 
amount of light incident on the solid - state image pickup 
device , 

wherein the light incident on the solid - state image pickup 20 
device is blocked by the mechanical shutter when the 
pixels within each of the groups are simultaneously 
driven , and the image signals based on the pixel signals 
which are output from the driven pixels are output from 
the solid - state image pickup device so as to be output 25 
from the signal processing circuit corresponding to 
each of the groups in parallel . 

* * * * * 


